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There Is a Correct Type 
of _ 


Leschen Wire Line 





for 
Every Oil Field Purpose 





In order for a Wire Line to give maximum service, it 
must be of the right quality and the right construction to 
fit the particular conditions under which it is to work. Just 
any wire rope won't do. 


Our long experience in the Oil Fields has made it pos- 
sible for us to know the needs of this Industry, and our 
research work and our manufacturing facilities have en- 
abled us to develop a correct type of Leschen Wire Line 
for every condition. 


Moreover, all Leschen Steel Wire Lines are made of acid 
open-hearth steel wire, and every wire is first rigidly tested 
by us to make sure that it comes up to our established stand- 
ards and requirements. 


You experienced Oil Men know that your operating 
costs depend a whole lot on the kind of service you get from 
your wire lines, so why not play safe by using Leschen Lines 
. .. they have proved in actual Oil Country work that they 
are dependable and economical. 


Manufactured By 


A. Leschen & Sons Rope Co. 
Established 1857 


5909 Kennerly Avenue — St. Louis, Mo. 
New York — Chicago — Denver — San Francisco 


Domestic Distributors 


Casey & Newton Osborn Machinery Company, Inc. 
901 Century Building, Pittsburgh, Pa. Clarksburg, W. Va. 
Hillman-Kelley, Incorporated Parkersburg Supply Company 
2441 Hunter Street, Los Angeles, Calif. Parkersburg, W. Va. 
Hinderliter Tool Company Union Pipe and Supply Company, Inc. 
Tulsa, Okla. Owensboro, Kentucky 


Norvell-Wilder Supply Company United Pipe and Supply Corporation 
° a. 


Beaumont, 1 exas Charleston, 


Export Distributor 
CONTINENTAL EMSCO CO., Inc., 19 Rector Street, New York, N. Y. 


Branches: Buenos Aires — London — Ploesti 
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The Course of Oil 


By K.C. SCLATER 





oh 
Salt Water No matter how diligent oil com- 
and Water panies in the Mid-Continent are in 
Pollution their efforts to prevent contamina- 


tion of streams and sources of water 
supply on lands in the vicinity of oil fields, they con- 
tinue to be hailed into court on charges of water pollu- 
tion. The burden of proving that they are not guilty of 
pollution falls on the oil companies themselves. Appar- 
ently, in almost every case, they seem unable to submit 
sufficient evidence to convince the court that they have 
not been at fault. 

It is not difficult to prove that hydro-carbons are 
present in water, but it is another matter to prove how 
they got there. The same holds true in the case of con- 
tamination by salt water. 

Perhaps the ease of making a case against an oil 
company on pollution charges has encouraged litigation 
of this kind. Such charges, which in some cases un- 
doubtedly have been false, have resulted in oil com- 
panies having been assessed large sums in settlement 
of damages that are presumed to have been caused by 
contaminated water. 

Salt water disposal is one problem on which opera- 
tors in the Mid-Continent fields and in Texas have 
spent large sums in a sincere effort to eliminate it. So 
widespread has been the trouble from this source that 
the American Petroleum Institute some time ago took 
it up as a major problem for solution. 

Investigations made have been concerned chiefly 
with the impoundment of salt water. It is suggested 
that more intensive studies might profitably be carried 
on to determine the maximum salt content that water 
may have without being detrimental to the raising of 
various crops common to the district in which com- 
plaints of water pollution are made; and also to deter- 
mine what is the maximum permissible salt content 
that water for watering livestock can carry in order 
that no harmful results will accrue. Authoritative data 
of this kind might, in a great. many cases, ease the 
burden of salt water disposal that is now borne by oil 
companies. Such studies might be undertaken in 
cooperation with a Southwestern university as part of 
some experimental work in agricultural courses. 


Seeking 
Storage for 
Residue Gas 


As a domestic and industrial fuel, 
natural gas cannot be surpassed. Al- 
though now recognized as one of 
our most valuable natural resources 
and one, therefore, to be jealously husbanded, natural 
gas is still being wantonly dissipated. It is estimated 
that in excess of one billion cubic feet of natural gas 
is being blown to the air daily in the Panhandle of 
€xas, a volume sufficient to meet the daily require- 
ments of all domestic users in the United States. 
Market outlets for natural gas are increasing steadily. 
Not only that, it can be efficiently recirculated and 
utilized underground for the more efficient recovery 
of oil. On the face of it there seems little justification 
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for blowing it to the air. Why this waste should be 
allowed to continue is difficult to understand. 

As was stated in this column three months ago the 
gas is stripped of its gasoline content and the residue 
gas blown to the air. Gasoline plant owners engaged 
in these operations place no value on the residue gas. 
Their only interest is in extracting the gasoline content. 
There is no quarrel with the gasoline plant operator 
passing gas through his plant to denude the gas of its 
gasoline content, provided a legitimate market is found 
for the residue gas or some means found to utilize it or 
provision made for returning the gas to the sand. When 
such residue gas is blown to the atmosphere it is waste 
of the most pernicious kind. 

In an effort to conserve the gas and with the hope of 
putting an end to this vicious practice one major gas 
company in Texas has made some preliminary field 
tests to determine the feasibility of returning gas to 
the sand. In this series of tests gas from several wells 
was injected into a near-by well at a natural differen- 
tial pressure of less than fifty pounds gauge. The re- 
sults were encouraging enough that plans have been 
laid for making a further survey to determine the com- 
mercial feasibility of injecting gas by mechanical com- 
pression in various areas where gas is now being blown 
to the air. It is to be hoped that this work will be 
pushed to the utmost so that present wasteful prac- 
tices will be forever discontinued. 


Petroleum During the last four years the oil 
Reserves industry has shown remarkable 
and the strength despite the demoralized 
Future business conditions that have pre- 


vailed. Consumption of petroleum 
and its products has been less affected than that of 
many of the greater necessaries of life. This is sig- 
nificant as indicating the important place that petro- 
leum and its products now hold in modern economic 
life. With a steady increase in consumption it is ob- 
vious that the necessity for maintaining adequate 
reserves of petroleum becomes all the more imperative. 
About fifteen years ago the world’s petroleum re- 
serves were grossly underestimated. When this fact be- 
came apparent with the bringing in of large fields 
more prolific of oil than had ever been imagined and 
the overproduction period came along, there developed 
among a large class of oil men a tendency to discount 
all estimates of future petroleum reserves. The pendu- 
lum has already started to swing back to a more nor- 
mal viewpoint. Today there is a growing conviction 
that, with a steady increase in consumption, the pe- 
troleum reserves of the United States to meet future 
domestic needs may not be so great, after all. 
North America produces two-thirds of the world’s 
output of petroleum, but does it hold two-thirds of 
the world’s petroleum reserves? Unless it does it may 
be depleting its own petroleum resources at an unduly 
rapid rate. 
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HIGHLIGHTS IN OILDOM » », 





Code 


In order to expedite prosecution of oil 


Enforcement code violators, all Federal enforcement 

Rules activities in connection with policing of 

Altered the code have been transferred to the 
ere 


Department of Justice. The action, 
which originated with Secretary Harold L. Ickes, oil admin- 
istrator, has been approved by Attorney General Cummings. 
The legal staff of the petroleum administrative board, Interior 
Department, will continue to assist in prosecutions of vio- 
lators, it is announced. 

Secretary Ickes has warned that operators who refuse to 
abide by provisions of the code will face active prosecution 
in the courts by United States District Attorneys, assisted by 
investigators, attorneys and technical experts of the oil ad- 
ministration. The latter will gather data upon which punitive 
legal actions are based and will assist in the litigation where 
possible. 

“I feel that the greater facilities of the Department of 
Justice, which are located throughout the entire country, 
will enable us to expedite prosecutions where necessary,” Ad- 
ministrator Ickes said. “The agencies of the oil administration 
will continue their efforts to obtain voluntary compliance 
through discussions and negotiations with persons in the 
industry before resorting to legal proceedings. The Depart- 
ment of Justice is authorizing the district attorneys to pro- 
ceed with prosecutions where they appear to be justified. 
This will permit the taking of steps promptly to bring vio- 
lators before the courts for punishment.” 

a 


New national oil production allowables, 
Oil Allowables Promulgated by the Federal Oil Admin- 
in Effect istration, went into effect July 1. The 

allotment permits of a total production 
for all states of 2,530,300 bbl., an increase of 164,100 bbl. 
over the April 1 Federal allowable. 

An increase of 9,800 bbl. daily was authorized for Texas 
to provide a total of 1,042,100 bbl., while California was 
given 9,100 bbl. more for a daily total of 509,400 barrels. 
The allowable for Kansas was increased 4200 bbl. to a total 
of 134,500 bbl.; Louisiana, 5900 bbl. to 88,900 bbl., and 
Michigan 400 bbl. to a total of 33,200 barrels. 

Oklahoma was reduced 22,200 bbl. per day because of the 
prevailing unbalanced conditions between supply and de- 


New Federal 


mand, brought about by large holdings of crude oil in storage. 
Administrator Ickes was advised by the Petroleum Admin- 
istrative Board that approximately 8,000,000 bbl. of oil has 
been placed in storage since January 1 by Oklahoma pro- 
ducers. July production for the state was set at 489,500 
barrels. 

Allotments for states follow: Illinois, 12,600 bbl.; Indiana, 
2300 bbl.; Kentucky, 13,100 bbl.; New York, 11,700 bbl.; 
Ohio, 12,900 bbl.; Pennsylvania, 44,000 bbl.; West Virginia, 
12,300 bbl.; Arkansas, 33,000 bbl.; California, 509,400 bbl.; 
Kansas, 134,500 bbl.; Louisiana, 88,900 bbl.; Michigan, 
33,200 bbl.; New Mexico, 46,600 bbl.; Oklahoma, 489,500 
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bbl.; Texas, 1,042,100 bbl.; Colorado, 3000 bbl.; Montana 
8000 bbl.; Wyoming, 33,200 bbl.; total, 2,530,300 barrels 


New System 


of Determining Commission has announced a ney 
Potentials method for determining potentials in 


E. O. Thompson of the Texas Railroad 


the East Texas field. The new system is 
to be employed in an attempt to correct a situation that has 
long perplexed petroleum engineers in the field. Since the 
adoption of the potential method for prorating East Texas, 
petroleum engineers have been somewhat at a loss to under. 
stand the logic of the contours supposed to designate the 
potential. Potential production of only 300 key wells has been 
taken out of the field’s 13,000-odd wells and the results. 
usually obtained under varying conditions, contoured on 4 
base map of the area. Under the new commission ruling, all 
tests will be made with uniform equipment and wells tested 
must flow naturally for two hours; open-flow through casing 
and tubing, with flow limited to three 4-in. flow lines. 


c 
Registration All persons interested in the production 
of Oil Men of refining of petroleum have been noti- 


Ordered fied by the Federal Internal Revenue 

Commissioner to register before July 17, 
upon which date the bureau starts collection of the minimum 
Federal production and refining tax upon oil, enacted by 
Congress at the last session. In addition, all owners of wells 
producing, or capable of producing, five bbl. of crude daily 
will be required to post adequate bonds with the state col- 
lectors of internal revenue as a means toward enforcing the 
tax collections. 

The new tax is for one-fifth of a cent a bbl. on crude, 
half to be collected at the well and half at the refinery. The 
monies thus collected will be used to defray the expense of 
the Federal Oil Administration. 

The law is enforceable in the Federal courts. Penalties for 
violation are a maximum $1000 fine, imprisonment for six 
months, or both. Forms for making application for registry 
may be obtained from state collectors of internal revenue or 
from Federal headquarters in Washington, D. C. 


@ 
Blue Eagle At last the Blue Eagle of the NRA 1s to 
for Oil fly over the oil industry! After oper- 
Industry ating for nearly a year under a code of 
fair competition, those in the industry 


who have complied with provisions of the code are to receive 
the Blue Eagle emblem by order of Oil Administrator Ickes. 

Oil companies who signed the earlier presidential reém- 
ployment agreements were given the NRA symbol, but when 
the permanent oil code was transferred to the administration 
of Secretary Ickes, no provision was made for the Blue Eagle 
insignia for those complying with the finally adopted code. 
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TURDY "= ECONOMICAL 


For PUMPING LIGHT WELLS 





— 


OILWELL 





Capacity: 10,000-lbs. dead 
weight polished rod load; In- 
put capacity—13H.P.electric 
moto:, gasoline or gas engine. 
Flexibility: Up to 22 strokes 
per minute; stroke lengths 


22%”, 30”, or 37%”. 


Convenience: Walking Beam 
design permits ample clear- 
anc? for servicing well. Many 
other convenience features 
provided. 





By far the strongest Unit in its 
class, because of: (1) rigid, all- 
welded construction; (2) weather- 
proof, oil-tight bearings; and (3) 
ODH-110 Double Reduction Gear. 
This Speed Reducer gives smooth, 
silent, trouble-free performance 
and is exceptionally rugged: all 





shafts, pinions, and gears are fully ODH-110 SPEED REDUCER 
heat-treated; Timken Tapered —designed for oil fie:d appli- 
cation, incorporating a large 

Roller Bearings; three Keyways margin of safety and assuring 
a " ‘ long continuous performance 
permit the Split Crank to be in- with a minimum of upkeep. 


stalled in three different positions 
to compensate for wear. Beam is drilled fcr two-well pump- 
ing attachment. Ask for details at nearest Branch Store. 


OIL WELL SUPPLY COMPANY 


Branch Stores in all Oil Fields 


Subsidiary of United US} States Steel Corporation 
2702 





OILWELL 
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LATEST ACTIVITIES IN THE OIL FIELDS 





EFUGIO County, Texas, is the scene of what may prove 

to be one of the most important oil discoveries of the 
year in the Southwest Texas territory. The new strike has 
been made by the Quintana Petroleum Company, which 
brought in its No. 1 O’Connor late in June, four miles 
southeast of the Greta field. Estimates place the possible daily 
production at 1000 barrels. The oil is of 38.8 gravity. The 
producing sand was found at 5574-5580 ft. and casing was 
set at 5570 feet. When drilled in the well showed a tubing 
pressure of 950 lb. and a casing pressure of 1000 pounds. 


A new pool in the Polo area of Noble County, Oklahoma, 
northwest of Perry, apparently has been opened with the 
completion as a producer of No. 1 Voss of The Texas Com- 
pany, the Darby Oil Company, the Amerada Petroleum Cor- 
poration and the Stanolind Oil and Gas Company. The well 
is rated as a 1000-bbl. well and is drilled to a total depth of 
4856'% feet. The top of the Wilcox sand was found at 4817 
feet. 

s 


The Carter Oil Company has completed its No. 7 Press- 
bury, extending the limits of the South Burbank pool in 
Osage County, Oklahoma, one-half mile east and one-half 
mile south. Total depth of the well is 2789 ft., with the top 
of the producing sand at 2714 feet. Initial production was 
1810 bbl. daily. . 


Commercial deposits of oil in Atoka County, Oklahoma, 
appear a possibility with the showing of oil of a greenish 
hue in the No. 1 Glenn of the Brookshire Oil Company near 
Boggy Depot. The showing was encountered in the Simpson 
formation at 3530-3534 feet. The test will be drilled into 
the Wilcox sand, which is expected to be picked up around 
3780 feet. On July 3 a depth of 3578 ft. had been reached. 

& 


The Reserve Oil Company has completed a commercial 
oil well on the Stony Butte structure, 50 miles northeast of 
Gallup, New Mexico. The well produced 100 bbl. daily on 
the initial test. 


A two-mile northeast extension has been given th 
Rodessa gas field, Caddo Parish, Louisiana, by the Arkansas 
Louisiana Pipe Line Company’s Rodessa Oil and Land Con 
pany No. 1, which blew in making approximately 49,000 000 
cu. ft. of gas daily from a total depth of 5626 feet. Rock 
pressure was recorded as 2300 pounds. The new Basser is the 
fourteenth for the area, discovered in August, 1929. 


Oil Administrator H. L. Ickes has approved a development 
plan for the new Cayuga field in Texas. Activity for the 
remainder of the year will be limited to 75 producing wells 
including those already drilled. Daily allowable is not to 
exceed 10,000 barrels. The plan was recommended by 


98 per 
cent of the operators in the field. 


After being worked over, the discovery well of the Rusk 
area in Cherokee County, Texas, was restored to production 
June 28. The New Birmingham Development Company's 
well was brought in June 3 at a total depth of 51181, ft, 
but began making a high percentage of salt water soon after 
being turned into the lease tanks, and was killed June 15 
for re-drilling. The re-drilled hole topped the producing sand 
at 5103 ft. and was drilled to 5107 ft., at which depth the 
well flowed 475 bbl. of 39.8 gravity oil the first 11 hours. 
With the well again an active producer, an aggressive drill- 
ing campaign is expected. 


The sixth oil-producing area in Ector County, Texas, was 
opened with the completion by C. J. Davidson and others 
of their No. 1 Cummings, a wildcat in the northwestern part 
of the county. The productive horizon was encountered at 
4295-4305 ft., at which depth the hole filled 2300 ft. with 
oil. The well was drilled to a total depth of 4335 ft. and 
subsequently was shut down for repairs. At its existing depth 
it is estimated as good for 75 or 80 bbl. daily. The discovery 
is 12 miles west of the North Cowden area and 24 miles 
northwest of the Penn pool. 





AVERAGE CRUDE OIL PRICES 








DAILY AVERAGE CRUDE OIL PRODUCTION 
(Figures in barrels) 


Furnished by A.P.I. 









































California Louisiana Federal 
Agency Week Week Week 
Playa Del Rey $ .90 North Louisiana $ .95 Allowable jinded Ended pated 
. ective une ° ay , ’ 
Coatings .................... 81 Gulf Coast 1.04 July 1 1934 1934 1933 
Signal Hill =—- ee Oklahoma .................._ 489,500 515,100 511,050 613,250 
Illinois 1.12 —_saameancennane 134.500 131.350 132,900 116,800 
Montana .................... - 135 , k Panhandle Texas 58,900 59,400 50,150 
entucky 37 750 
s North Texas reas 57,7560 55,750 48, 
Wyomin 1.00 
y g . Indiana 1.12 West Central Texas 27,450 aoe R- 
, West Texas i 145,150 143, p 
Colorado ; 1.00 Ohi East Central Texas 54,900 52,150 58,300 
New Mexico 15 4 East Texas 507,750 476,060 — 
F : i a ae 52,100 54,95 , 
T Lima 1.30 Southwest Texas 49,200 48,250 52,650 
exas " : Coastal Texas 
+ Michigan 1.02 (Not incl. Conroe) 118,850 118,200 120 200 
North Central 95 g Ise 
Panhandl 83 - TOTAL TEXAS 1,042,100 1,072,050  _ 1,034,000 1,113,200 
oie ~ e 70 a Pennsylvania North Louisiana 25,250 7 me 
est exas .70-.75 Coastal Louisiana 67.550 _ _ 5715 +95) 
Gulf Coast 1.04 Bradford 2.55 TOTAL LOUISIANA 88,900 92,800 _ 82,700 67,200 
Derst Creek 87 Southwest 2.22 Arkansas 33,000 31,550 30.600 30,250 
. * Eastern 
East Texas 1.00 Eureka 2.17 (Not incl. Michigan) 108,900 104,750 101,550 94,950 
: ; Buckeye 2.07 Michigan 33,200 31,850 32,400 16,650 
Kansas 1.00 Wyoming 33,200 37,000 —— — 
* = Montana 8,000 8,750 7,150 7,4 
Oklahoma 1.00 West Virginia 2.07 Colorado 3,000 3,000 3,000 2,350 
‘, TOTAL RK. MT.ST. 44,200 48,750 42,250 40,100 
Arkansas .70 Canada 2.10 teectiaatics 76.600 45.800 45.850 35,950 
California 509,400 515,000 479,200 474,200 
TOTAL U.S. 2,530,300 2,592,000 2,492,500 2,602,050 
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U. S. Daily Average Production Daily Average Crude Run to Stills 
for the Past Twelve Months for the Past Twelve Months 
2,650,000 2,300,000 
| 2,500,000 | 2,200,000 
2 2,350,000 % 2,100,000 
F 2,200,000 2,000,000 
5 2,050,000 a 1,900,000 
© 1,900,000 2 1,800,000 
| 1,750,000 | 1,700,000 
1,600,000 1,600,000 
U. S. Crude Oil Stocks for the Gasoline Stocks in U. S. Refineries 
Past Twelve Months for the Past Twelve Months 
| 375,000,000 __ Pe | 50,000,000 a a 
id 360,000,000 4 40,000,000 = 
23) ~ 
~ 345,000,000 ~ 30,000,000 
$< 330,000,000 = 20,000,000 
315,000,000 10,000,000 b 
» a c “uf rs) ; ‘ : a v 
PREG Seg e ess BPEeS sess ers 
Above statistics furnished by the American Petroleum Institute 
Summarized Operations in Active Fields for June, 1934 
Freps | Completions Producers | Rigs | Drilling | Depth of | No. Casing Gravity Type of 
| Wells | Production Strings of Oil Tool Used 
| | | | 
a m1 | 366 84 289 | «= 3600 | 2 40 | Rotary 
Duval County...........- 31 25 5 11 2300 2 22 Rotary 
geese Comey) BL | | | atte | ate | 8 | Ret 
“ Archer County........... 138 96 41 94 660-1800 r2 40 Rot.-Cab. 
"tees Coane aes waite 38 27 24 58 380-2850 | 40 | Ror.-Cab 
x Oklahoma City........... 11 10 16 32 6500 3 39 Rotary 
AN | | 
Shanes. 7 ise 15 11 6 35 | 2900-4300 | 2 38 Rot.-Cab. 
Ellsworth Arch. a Sachhaa 21 | 16 12 66 3300 4 37 Cable 
iat Harvey NG awaie'scuee | 4 3 2 | 8 3450 | 2or4 | 37 | Rot.Cab. 
Kettleman Hills........... 3 | 3. | 5 | 36 | 8300 | 3or4 | 40 Rotary 
iminh............... | 7 7 | 3 27 7000 | 3 26 __|__Rorary 
Field Activities by States for June, 1934 
State Completions | Producers | Locations Rigs Drilling Wells | Production, 1933 
June May June May June May June May June May | (In Barrels) 
Arkansas........... 9 1 5 15 Fe 16 9 33 2=Si«<«ak;:~«*S|:Ct«‘(«:*‘«iC «B,D — 
California et ah 35 42 35 40 63 44 49 42 308 187 | 173,126,800 
ines ahead é } } 6 7 3 $ | 4.250.000 
ene 2 I 0, 
Kaneas 7 é 3) 43 114 94 53 53 193 147 | 41,927,709 
og 58 54 38 35 92 83 75 91 212 179 | 24.487.800 
Michigan... 53 40 40 32 48 38 1 . 7 l . l + | Fe 
SSIs: _ sas ‘oud. 
ae, brs 3 2 1 . 11 10 54 41 | 2° 128,700 
+d Mexico... 6 6 6 5 ? 13 6 i 36 1 ; oss S00 
Ohio. “4 Whos 102 87 74 62 57 185 163 4 300,000 
Romie | OR | me | ie me | eae 
va ° ‘ ’ 
exes’. _ ; eas on 695 661 1158 1188 434 413 1275 1201 396 993,600 
We Visa Pie 15 21 12 18 ae 26 29 63 61 3 825,000 
voming. 5 7 4 6 mee 11 12 68 72 11,211,000 
Li Total | 1483 1439 | «1115 1068 1712 1621 1031 977 3317 2928 | 898,078,200 
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PROGRESS OF MAJOR PIPE LINE WORK 


ONSTRUCTION of two pipe line outlets for the Cut 

Bank oil field of northern Montana has been announced, 
resulting from the recent active development of that field. 
The International Pipe Line Company, of Sunburst, Mon- 
tana, subsidiary of The Texas Company, is building a 6-in. 
line from the Cut Bank field to Sunburst, a distance of 27 
miles. The Texas Company has a refinery at the latter point. 
The contract for construction work has been awarded to 
Roger O. Moore and Company, of Shelby, Montana, and 
completion of the line is expected not later than August 1. 
The line will have a daily capacity of 8000 barrels. In 
speaking of the new project, O. M. Webb, superintendent of 
the International, said: “The construction of this oil line will 
benefit all producers and purchasers in the area by providing 
a direct pipe line outlet (by means of joint tariffs with the 
Illinois Pipe Line Company and the Montana Pipe Line Com- 
pany) to established refining centers in northern Montana 
and the Province of Alberta, Canada.” 

The Toronto Pipe Line Company, subsidiary of the Brit- 
ish-American Oil Company, has started construction of a 
30-mile oil line from the Cut Bank field to Coutts, Alberta. 
The contract for constructing the 6-in. main line, together 
with the telephone line along the system, has been awarded 
to Ford, Bacon and Davis of New York City. The project 
will involve a total expenditure of $300,000. to $400,000, it 
is understood. 

In addition to the main line, a 4-in. gathering system will 
be built to cover the Cut Bank field, and a tank farm and 
pump station erected on the Seeba lease seven miles north 
of Cut Bank. The project is scheduled to be completed by 
August 10, and will transport crude oil to the British- 
American refinery at Coutts and the new plant that is being 
constructed at Moose Jaw, Saskatchewan. 

© 

Officials of the Stanolind Oil and Gas Company have an- 
nounced plans for the building of a 61-mile, 4-in. and 6-in. 
oil pipe line from the company’s production on Iles Dome, 
Moffat County, Colorado, to Rifle, Colorado. Existing plans 
call for the line to be laid paralleling the county road from 
the Iles field to Rifle. A pumping station will be constructed 
at Iles Dome field to boost the oil over Nine Mile Hill, with 
a second station, between Meeker and Rifle, which will be 
required during the winter months to pump the oil over 
the White River divide. It is believed that during the sum- 
mer months the oil will flow by gravity from the top of 
Nine Mile Hill to the terminal at Rifle. 

The capacity of the line will be from 4000 to 5000 bbl. 
daily and line pressure from 400 to 500 lb. per sq. inch. 

The line is being constructed to reduce the rail haul 
between the Iles Dome field and Salt Lake City, Utah, the 
main outlet. It is now necessary to ship the crude to Denver 
in the eastern part of the state before sending it west. The 
new line will deliver the oil to a loading rack at Rifle where 
it will be loaded into tank cars and transported by rail to 


Salt Lake City. 
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The Stanolind Pipe Line Company is just completing th 
laying of approximately 135 miles of 8-in. and 40 miles of 
10-in. pipe in Kansas west of the company’s main line 
station at Humboldt. The 10-in. line is new pipe, the §in 
being old pipe taken from the ground, reconditioned ad 
relayed. During the last three months 50 miles of Sin 
line has been installed, looping the line at certain places 
between Eldorado and Humboldt and bringing its Capacity 
to 20,000 bbl. daily. The remainder of the 8-in. and all the 
10-in. pipe was laid as an extension west from Eldorado 
through Stafford county, thence north to the Stanolind 
line completed last winter to serve the pools in Russ 
County. Installation of two pumping stations, one at Hudson 
and the other at Haven, Kansas, are being completed, ang 
facilities at the Eldorado station are being increased. The 
line from Hudson south and east via Eldorado into Hum. 
boldt, where it connects with the main line, will have ; 
capacity of 20,000 bbl. daily. 


6 


A formal order has been issued by the Michigan Public 
Utilities Commission approving applications of two affiliated 
Muskegon subsidiaries of the American Light and Traction 
Company, the American Michigan Pipe Line Company and 
the Muskegon Gas Company, for laying a 55-mile gas line 
from the Austin Township, Mecosta County, gas field to 
Muskegon, and to place in effect a schedule of rates sub- 
mitted at a hearing in Lansing. The commission has issued 
a certificate of public convenience and necessity to the pipe 
line company. A similar certificate was issued to the same 
company last February but was held up two months on 
renewal pending approval of proposed rates to domestic 
consumers. Delay in developing a sufficient supply of 
natural gas in the field resulted in the original permit lapsing. 
Construction work will commence as soon as a minimum of 
16,000,000,000 cu. ft. of gas reserves are assured. 

The right-of-way has been obtained arid E. L. Fischer, 
Davenport, lowa, engineer of the United Light and Power 
Company, will be in charge of construction work. The line 
will be of 8-in. and 10-in. pipe and will be laid along the 
Muskegon River Valley, the shortest route to Muskegon 
from the Mecosta field. 


6 


The Kentucky Public Service Company, with state head- 
quarters at Elizabethtown, Kentucky, has started work on 
a 126-mile natural gas line from the Sonora gas field to 
Elizabethtown, J. N. Ashcraft, vice-president of the com- 
pany, has announced. A distribution system will be installed 
at Elizabethtown with laterals extending to Fort Knox 
through Vine Grove and to Hodgenville, from which points 
extensions will be made to New Haven. From New Haven 
branches will extend to Bardstown and Lebanon, and from 
the latter town to Springfield. The Sonora line will be 
extended to Upton, Bonnieville, Munfordville and Horse 
Cave. 
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reclaiming 


and 
relaying 
Pipe 


INDE PROCESS SERVICE has 
helped many Linde users in 
reclaiming abandoned pipe lines 
and relaying the used pipe with 
welded joints. A recent instance 
involved the relaying of pipe from 
an obsolete trunk line into several 
short gathering lines. 

When the pipe was being un- 
covered, Linde Service men 
helped to organize the cutting. 
They aided the company men in 
getting correct bevels, smooth 
edges, and regular cuts through 
the use of the Wagner pipe - cut- 


ting machine. 
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It took only a few days to train 
the Lindewelding gang. The pipe 
was double-lengthed before being 
strung out on the new right-of- 
way. Welds for double-lengthing, 
firing-line welds, and the bell-hole 
welds were all made by Linde- 
welding. 

Pleased with the speed and 


soundness of the work, officials of 
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the oil company undertook to re- 
claim usable pipe from many 
more miles of abandoned systems 
and to Lindeweld it into new lines. 
For this work they will continue 
—as many others do—to order 
everything for pipe line welding and 
cutting from Linde—in this way 
assuring the advantages of Linde 


Process Service. 


LINDE PROCESS SERVICE brings to your welding operations the proved 


results of laboratory research, engineering development, and welding experience which 


Linde has gained in many years of pipe line work. 


Linde Process Service is available to Linde customers. The nearest Linde Sales Office will 


be glad to tell you how this assistance may be of help to you in your pipe line construction. 
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Users of products and processes developed by Units cf Union Carbide and Carbon Cor- 
poration benefit from a most unique coordination of scientific research with manufac- 
turing, sales and service facilities. You are cordially invited to visit this summer the 
numerous exhibits sponsored by the Corporation in both the Basic and Applied Science 
sections in the Hall of Science at Chicago’s 1934 A Century of Progress Exposition. 
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THE MONTH’S ACTIVITIES IN REFINING 


Per Cent Refining Capacity Operated 


Eastern Division, 75.4 Per Cent 


ANLON-BUCHANAN, Inc., have just completed and 

put into operation an 8,000,000-cu. ft. natural gaso- 
line plant in Gregg County, East Texas field. The full gas 
load was not turned into the plant immediately, and officials 
expected the plant to be operating to capacity by July 15. 
The plant is on the Bowless lease of the Humble Oil and 
Refining Company, near the Upshur County line. Gas supply 
is from approximately 900 wells. 


The old American Refining plant at Wichita Falls, Texas, 
has been sold to the Kimbell-Bostic Supply Company of 
Burkburnett, Texas, for $70,000 cash. The deal was closed 
by a creditors’ committee handling disposal of the American 
Refining properties. The plant was erected in 1921 at an 
initial cost of $800,000. Later a Dubbs cracking unit was 
added at a cost of $325,000. When built it was one of the 
most modern refineries in Texas. The plant was operated 
until 1928, when Judge W. H. Atwell of Dallas placed it in 
receivers’ hands and appointed E. H. Eddleman, John Hooser 
and J. C. Mytinger receivers. Included in the sale is the 
refinery site of 118 acres and ten 5000-bbl. steel storage 


tanks. 
® 


A small refinery may be built in the Cumberland district 
of Uinta County, southwestern Wyoming. Recently H. M. 
Eller and associates completed a small well in the district and 
plan to drill ten more shallow wells and one test to the 


1600-ft. sand on the struc- 


Central Division, 68.1 Per Cent 


Western Division, 61.5 Per Cent 


and Oil Producers, Ltd., in the South Turner Valley field of 
Canada. No announcement has been made by officials aS to 
when they expect the plant to start operations. Located on 
the property of the Mercury Oils, Ltd., the plant will haye, 
daily capacity of 80,000,000 cu. ft. of wet gas. Gas will be 
supplied by Mercury Oils, Ltd., and other independent com. 
panies. 


Closed down since April 1, the Bristow, Oklahoma, refin. 
ery of the Producers Oil Company is being dismantled, Th 
equipment will be reconditioned and sold, officials of the 
company announce. The plant was constructed 15 years agp 
by the Roland Oil Company and since has changed hands ; 
number of times. It was purchased by the Producers (jj 
Company in 1927. 


While details are lacking, it is rumored that the Standard 
Oil Company of New Jersey will build a refinery on the 
Island of Aruba at a cost exceeding $1,000,000. According 
to the information the Foster Wheeler Corporation will have 
charge of construction work, which will not commence until 
late in the year. 


The Nueces Refining Company has completed its natural 
gasoline plant located southwest of Agua Dulce, Texas 


Initial runs have been 





























ture. If developments war- made, with production 
lb Crude Runs to Stills, Gasoline and Gas and Fuel Oil Stocks, ' : P 
rant the refinery will be siteitetiad averaging 18,000 gal. per 
eek Ending June 30, 1934 " : 
constructed. 8 day. The daily capacity of 
A.P.I. Figures : 
t ] 0,000 
* (Figures in Barrels of 42 Gallons Each) he : Ps oS oe , 
cubic feet. The company is 
, Total now going ahead with the 
Improvements to its sien Oicities ih PerCent Motor Gasand 8 : bon black 
er Cen aily Avg. Operated Fuel Fuel Oil ildi ac. 
Buffalo, New York, refin- DISTRICT Potential Crude of Total . Stocks | Stoek® building of a car ; * 
city uns to sapacity ousands ousands le 
ery are planned by the Reporting Stills Reporting of Bbl. of Bbl. plant on the grounds. = 
= tial shipments of equipment 
P id East Coast . 100.0 442,000 15.9 16,422 9,044 have been received and 
New York. Included in the Appalachian 93.3 97,000 69.3 1,655 859 ‘ 1 anil 
; + will b Ind., Ill., Ky. 94.6 342,000 —-81.0 8,552 3,236 CONStrUCtION WOLK Sale 
construction work will be Okla., Kgns., Mo. 83.7 246,000 63.7 5,223 3,425 The carbon black plant 
e . Inland Texas ....... 47.6 92,000 55.1 1,072 1,564 . 
the erection of a new still. Texas Gulf _. 97.5 448,000 81.2 4,024 6,952 will operate on the residue 
Louisiana Gulf 96.4 133,000 82.1 1,200 1,474 . 
, . , , the 
6 No. Louisiana-Ark.... 83.7 45,000 58.4 288 14g | 828 not needed in 
Rocky Mountains ...... 66.7 44,000 68.8 1,094 648 manufacture of natural 
- . California.................. 96.9 446,000 54.3 11,875 78,573 ; 
Work is going forward TOTALS WEEK: Seales ae gasoline. Garland Clymore 
on the new gasoline ab- June 30, 1934 aR 2,335,000 69.2 51,405 106,223 is president of the Nueces 
> ; £ th June 23, 1934 _ 89.7 2,420,000 71.7 51,820 105,580 " 
sorption plant of the Gas Refining Company. 
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GAUGES, COMPOSITIONS, TREAT! 
TO SUIT ALL USES —— 


QUALITY WEVER iN Dous 
KEYSTONE COPPER STEEL Excels for Tanks and Drums 


Specially adapted for Roofing and Siding, Shops, Sheds and Oil Field Construction— Culverts and Flumes 
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AMERICAN products have demonstrated their adaptability for 
oil field and construction uses—and their wide utilization is evi- 
dence of the tremendous progress made in steel sheet and tin 
plate manufacture. Supplied in Black and Galvanized Sheets, 


Inquiries re ing any applicati eh : o 

fUSS's INES ore Formed Roofing and Siding Products, Special Sheets, Tin and 
esisting Steel Sheets or Ligh * * ¢ 
ten, or any grodors tebsleated Terne Plates. Specify Keystone Copper Steel for uses requirin 
from these alloy materials, will be ° ° . . . 

given prompt and careful attention, maximum rust resistance. Our latest literature will interest you. 
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AMERICAN SHEET and TIN PLATE COMPANY /{i,¥ 


ey Taf : General Offices: Frick Building, Pittsburgh, Pa. 
2 ={( SUBSIDIARY OF UNITED STATES STEEL CORPC 
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a Salle Street Building DetTrott, MICH. - - General Motors Building PHILADELPHIA, PA, - - Widener Building 














{Cuicaco, Inn. =. “Wphe 208 So. L 
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The Significance of Light Ty, 








Films of Lubricants and Othe 





N the course of the past five years, 

the authors have extensively in- 
vestigated the light translucency 
characteristic of thin, adsorbed films 
of oils and oily substances, in an en- 
deavor to establish some relationship 
between this light translucency and ometer.” 
the durability, especially of lubricat- 
The 
method used is patented under U. S. 
Patent No. 1,895,154, issued January 
24, 1933. 


The Unctuometer 


ing oils and other lubricants. 


ial ele Lal 
oiliness. 


Sensing, in a broad way, that the 
measurement of the degree of light 
translucency was a means for deter- 


mining the oiliness of oils, the instru- “oiliness”’ 





ment or instruments used for the 


The purpose of this series of articles 
is to show that the light translucency 
of thin, adsorbed films of oily sub- 
stances can be measured by means 
of an instrument known as an "Unctu- 


This measurement is independent 
of viscosity, coefficient of friction, 
etc., and appears to bear a relation 
to the term commonly designated as 


An endeavor is made, therefore, to 6. 
correlate this measurement of the 
light translucency of thin, adsorbed 
films of oily substances to the actual 
of such substances. 


PART | 


of oleic acid and allow the solvent tp 


Place this 


treated adsorbent medium in its Origi- 


evaporate completely. 


nal position in the sample holder; te. 
place “W” "and again adjust 
“D” intensity until both halves of the 


and “R 


image “Y” are matched and are iden. 
K” of the 
“J” This 


tical. Take reading on 
new position of indicator, 
is the final reading. 
Remove the standard treated 
sample from “Q’”’ and replace it by 
a sample treated in the identical man. 
ner with the solution of the substan; 
to be tested. Replace “W” and “hk! 


Again, adjust “D” 





intensity until the 





work were termed “‘unctuometers.” 

Fig. 1 illustrates the instrument used for the determination 
of the data for this article. The accuracy claimed for the in- 
strument used in this work is 1.5 per cent. However, greater 
accuracy can be obtained by a correctly designed instrument 
employing a photoelectric cell or a balanced photoelectric 
system. Basically, the instrument is a photometer. 

Principle: Measure the degree of light translucency of a 
sample for test, against untreated adsorbent medium as an 
initial point and a duplicate adsorbent medium treated with 
a definitely prepared oleic acid solution as a final point. 

Procedure: 1. Due to its high degree of percentage light 
translucency in a thin adsorbed film, oleic acid is chosen as 
standard. The standard solution is prepared by mixing five 
parts of c.p. oleic acid with 95 parts of ether or some other 
satisfactory solvent. 

2. Prepare the sample to be tested by mixing five parts 
of the sample with 95 parts of ether or suitable solvent. 
“W” and 


between the two discs of the sample holder “P” two identical 


3. Remove from the instrument. Insert 
pieces of the adsorbent medium (such as absolutely uniform 


so that these pieces lie in the path of light 


“Q” and — 


filter paper), 


through the openings, Replace filter, “W, 
and “R.” 

4. Light lamps “C” and ‘“‘D” 
by means of the slide-wire resistance “F’ 


ec, “7.” 
match. Take reading on “K” of position of indicator, “J.” 


and adjust intensity of ““D” 
so that the matching 
is uniform in light intensity, such that both halves 


This is the initial reading. 
5. Remove adsorbent medium from “Q’” and upon it 


drop carefully two drops of the prepared, standard solution 


20 


image “Y” is again uniform in its 
of the new position of the 


This reading, 


calculated as part of the initial-final scale, will give the 


field and take reading on “K” 
indicator, “J.”’ This is the test sample reading. 
desired light translucency of the sample under investigation 
in per cent of the light translucency of the oleic acid standard 
taken as 100 per cent. 

Exam ple: 


Initial reading - - - - - - - = = = 100 
Final reading - - - - - - - = = = 27 
Test sample reading - - - - - - - - - 170 
Initial-final range: (270-100) - - - - = 170 
Initial-test sample range (170-100) - - - - 70 


Percentage light translucency of test sample - - - 41LII 


Precautions: The standard oleic acid solution and the solu- 
tion of the sample to be tested must be prepared so that the 
amounts of the oleic acid and of the sample to be tested are 
present in solution in the same concentration by volume. 
The adsorbent medium must be absolutely uniform for al 
tests. In replacing a treated sample in its position in the 
sample holder, it is essential that the light pass through the 
total film produced. Solvent must be completely evaporated, 
before making test. 

(Note: 


acid as standard, 100 per 


are based on Cp. 


light translucency. 


All tests made in this article 


oleic cent in 
Substances with a percentage light translucency greater than 


that of oleic acid would show a percentage greater than 100). 
Experimental Work 

Preliminary: In order to establish whether or not there 

was a difference in degree of light translucency through thin, 
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laslucency of Thin Adsorbed 
eiDily or Oily-Feeling Products _ 





adsorbed films of oily-feeling sub- BY those under I, but the values of per- 

stances, various types of lubricating centage light translucency were plotted 
vent t oils, vegetable, animal and other oily- S. FISHER, JR. against the viscosities at 210 deg. fahr. 
6 this feeling liquids were investigated. For Seven Years Lecturer on Petroleum (S. U.). See Table No. I and Fig. D. ; 
S Onigh. . ici _ Technology at the Extension Division of Conclusions to the Preliminary 
er; re. |. The Relation Bet we “ oi é er the University of California, hes Angeles, Work: 1. From Table No. 1 it is 
| adjust Light Translucency of Thin, Ad- d obvious that there is a marked degree of 
3 Of the sorbed Films and A.P.1, Gravity. an 


difference in percentages light trans- 


€ iden- Procedure: The tests were conducted EDWARD MARINOFF lucency of oily-feeling substances. At 
of the 





































































is described under “The Unctuometer.” no time in these determinations was 
” . ¢ - . . . 
Ths All tests were conducted at room temperature. Graphs were forced evaporation applied to the solvents of the respective 
plotted using the data obtained. The resulting values of the samples under test. 
c 
treated percentages light translucency of the various samples, as 2. The curves in Fig. 2a and Fig. 2b would seem to indi- 
> it by determined by means of the Unctuometer, are given in Table cate that Pennsylvania paraffin base oils with the exception of 
| man. No. I and represented in Fig. 2a and Fig 2b. the highly-filtered oils (see Curve III, Fig. 2a) show a de- 
stan’} lote: » arabic numerals in any graph throughout this crease of the percentages light translucency with increasin 
(Note: Ihe Y Sra & , 
d “h’ article refer to the reference number of the particular oil in A.P.I. gravity. See Curves I, II and IV, Fig. 2a. 
itil the Table No. I). 3. Mid-Continent base and naphthene base oils appear to 
in its ; :, , behave in the reverse order of the Pennsylvania paraffin base 
£ th ll. The Relation Between Percentage Light Translucency of 2 ore bh lich ° : P he 
Of the a 5 ( oils. ey show a sli increase in the percentages light 
' Thin, Adsorbed Films and Viscosity (Saybolt Universal) . y Pgs 8g . a P ge 8 
-ading, a ; translucency with increasing A.P.I. gravity, as is the case with 
Procedure: The tests were run identically in manner to 7 
= h d . . 
ve the the Mid-Continent base oils in Curve V, Fig. 2b.—or a rather 
oath 'Saybolt Universal is hereinafter referred to as S.U. : ‘ ee : 
gation Po poco cece ccc eee eee marked increase as shown for the napthene base oils in Curve 
andard Fig. | VI, Fig. 2b. 
The Unctuometer used by the authors in the determination of per- 4. For all the Pennsylvania, paraffin base oils, there appears 
centages light translucency of various 
oils and substances. 
100° 
070° PARTS OF THE UNCTUOMETER 
Wie \—Connection to 110 volts A.C. source. 
170 b—Step-down power-transformer 6-8-12 volt. 
as C—12-volt incandescent lamp used for standard. 
170 D—12-volt incandescent lamp used for sample 
oi testing. 
70 E—Rheostat for establishing correct intensity 
of Standard Lamp “‘C.” 
41.11 F—Slide-wire resistance for variation of inten- 
sity of Lamp “D” in balancing both 
halves of image in mirror. 
: solu- G—Slide-wire resistance arm. 
H—Gear and pinion for magnifying scale. 
at the I—Knob for turning pinion. . 
J—Indicator-arm. 
ed are K—Scale, calibrated in degrees from 0-360°, 
, 360-720°, etc., to provide for more than 
ume. one complete revolution of “jp 
or all L wee St actatetning tension in slide-wire 
M—Cylindrical tube for lamps “C” and “D.” 
n the N—Partition, splitting ““M” into Pr 
O—Semi-circular, close-fitting thin opalescent 
h the han glass plates for diffusing light. 
r Sample holder. Two thin, superimposed, 
rated, Opaque discs with circular holes to snc 
as shown, 
Q and Q’—Samples placed jr path of light in 
. sample holder ““P,” 
1 C.p. R—Cylindrical chamber. 
: $—Partition splitting ““R” in halves and i- 
ency. yo with partition «“N»? of caida 
c amber “MyM” 
than . Snife-cdige of partition “s.” 
‘—Opalescent glass disc 
100). . “Cylindrical chamber (extension of “R”). 
y pecially designed color-filter. 
A—Mirror inclined to give clear upright image 
0 op effect obtained by combina- 
tion of “U” and «T.» 
re : : 
the Y—image of split-dis effect reflected by mit 
thin, 7—Stand to support mirror 
NEER 
Jury, 1934 . 
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a common point of intersection at 28.5 deg. A.P.I. gravity, 
with a percentage light translucency of 81 per cent. See 
Fig 2a. 

5. From Table No. I and Fig. 3, it seems that the per- 
centage light translucency of Pennsylvania paraffin base oils 
increases with increasing viscosity (S.U), with the exception 
of highly-filtered oils as shown by Curve IV. 

6. Mid-Continent base and naphthene base oils show a 
condition reverse to the Pennsylvania paraffin base oils (also 
in Fig. 3). The percentages light translucency values decrease 
with increasing viscosity (S.U.). See Curves IV and V, Fig. 3. 

7. Generally, the trend of the curves showing the relation 
between the percentage light translucency and the viscosity 
(S.U.) is in the reverse direction of the curve showing the 
percentage light translucency—A.P.I. gravity relation. 

8. Curves I, II and III, Fig. 3, lead to the belief that 
there may be a common point of intersection for Pennsyl- 
vania paraffin base oils at approximately 






a<O 


_ light translucency curve for the same oils. For data, see Table 





Figs. 2a (upper) and 2b (lower) 


Graphs showing the percentage light trary 
lucency—gravity relationship trends fo, repre 
sentative series of the three general types of 
oils, showing a common point of intersection 
for Pennsylvania paraffin base oils, (For curve 


data, see TABLE NO. 1.) 
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oily-feeling substances; therefore, an 


LMT deavor was made to correlate the light 
translucency with the practical propertig 
required of lubricating oils, especially 
with the durability of lubricants and with 


the processing of lubricating oils. 


I. Interpretation of Comparison of th 
A.P.I. Gravity—Percentage Light Tray. 
lucency Relationship with the S.U. Vis. 
cosity—Percentage Light Translucency Relationship of th 
Same Series of Oils. 


Procedure: Graphs were plotted for a series of Mid-Conti- 
nent base oils. Fig. 4a is the viscosity (S.U.) -percentage light 
translucency curve and Fig. 4b the A.P.I. gravity-percentag 


No. I. 

Observations: 1. The viscosity (S.U.) -percentage light 
translucency relationship (Fig. 4a) shows clearly that oik 
7 and 12 are either of different origin or have been differently 
treated from the rest of the oils. 

2. The A.P.I. gravity-percentage light translucency 
curve, while showing a discrepancy of the oils 7 and 12, 
would, due to the degree of accuracy of the instrument used 
for these tests, not warrant the conclusions so markedly 
shown in the viscosity (S.U.)-percentage light translucency 
curves. 


























a viscosity (S.U.) 64 sec. at 210 deg. - | L | 
fahr., and percentage light translucency : - os ei i 
of 76, with the exception of highly-fil- 25 | Ee 
tered oils, as far as is known by the as | | a 
authors. ; 2 
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Special Experimental Work 
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As the preliminary experimental work 
indicated, there existed a marked differ- 
ence in the degree of percentage light 
translucency of thin, adsorbed films of 
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Graph showing the percentage light transluc- 
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sentative series of the three general types of 
oils. (For curve data, see TABLE NO. 1.) 
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TABLE NO. | 


Perce 


(Determinations by Means of the Unctumoter) 





ntages Light Translucency of Straight Mineral Oils 


_— ee | Tio 4. s TT 
io. | Gravity | Rael Oe | eave Percentage 
Ref. No. | oA PI : Processing 7 Light 
= | a at 100° F. | at 210° F. Translucency 

— | eA 4340 109 0.7. 35.55 
. 16.4 2440 91 OT. 43.15 
3. 17.2 1268 69 0.7. 49/27 
3. 17.2 793 59 O.T. 50.49 
‘. 18.8 350 50 0.7. 52.47 
: 19.1 62 M.P. 56.98 
4 19.1 80 M.P. 57.38 
= 19.6 222 45 O.T. 66.45 
> 19.6 fe 58 M.P. 58.09 
9. 20.1 . 43 M.P. 58.33 
10. 20:7 45 MP. 60.25 
-¥ 22.5 2 80 M.P. 66.62 
“4 24.0 ie 48 S.T. 64.42 
- 27.6 1100 95 V.T. 76.19 
> 27.7 1000 90 HLF. 72.98 
. 27.8 1100 95 V.T. 90.03 
17. 28.0 868 85 v.T. 87.96 
18. 28.1 805 81 VT. 86.7 
19. 28.2 820 82 L.H.T 82.63 
20. 28.3 672 75 v.T. 83.66 
21. 28.4 652 74 V.t. 81.94 
92. 28.6 822 82 HF. 80.98 
23. 28.6 628 73 L.H.T. 80.46 
24. 28.6 608 72 Ae 82.04 
5. 28.9 628 73 H.F. 79.17 
26. 28.9 490 65 V.T. 77.52 
97, 29.0 490 65 V.T. 77.59 
28. 16.7 saan 63 ATS. 38.17 
29. 22.2 ; 58 E.TS. 57.18 
30. 29.1 490 65 L.H.T. 77.37 
31 29.1 490 65 HF. 71.64 
32 29.2 419 61 M.P. 88.57 
33 29.2 402 60 V.T. 86.87 
34 29.7 319 54 |. We 73.27 
35 30.0 207 47 . oa 86.78 
36 29.1 in 61 L.H.T. 75.01 
37 28.9 eased 75 L.H.T. 82.75 
38 28.1 ea 85 _ LET. 85.90 
39 26.6 1359 109 L.H.T. 86.33 
40 20.7 220 44 S.T.+ C.F. 88.48 
41 28.5 73 L.H.T. 80.67 




















The Percentages Light Translucency of Some Vegetable 























The Percentages Light Translucency of Some “Oily-Feeling” 


Hexalin______. ae Se 


Decalin__ aed 
Tetralin ____. 
Tri-ethanolamine 
Glycerin 

Molasses 

Hallowax Product 


Dioxan 





’ Abbreviations used: 
O.T. 
M.P. 
as. 
We Bens 
LET. 
H.F. 
A.T.S. 
es «a 
S.T. + C.F. 


Chemical Substances 


Ordinary Treatment 
Marketed Product 
Special Treatment 
Vacuum Treatment 
Long Heat Treatment 
_Highly Filtered 
Acid-Treated Stock 
Edeleanu-Treated Stock 
Special Treatment, plus Clay Filtration 





Data for a group of 
of Western naphthene 
as follows: 


TABLE NO. Il 


Pennsylvania paraffin base oils and a group 
base oils both run under similar conditions 


Automobile: Ford, Model "A." 
Locale: Dry Lake, California. 


Average speed: 50 miles per hour. 


Crankcase tem 
Dilution of all 


perature: 187 to 200 deg. fahrenheit. 
oils: 2 to 2.5 per cent. 

























































































and Animal Oils Pr es aia 8. U. Vis. at 210° F. Percentage Light Translucency 
Castor Oil Sean — 95.87 & Sg wy Before After Before After Loss 
Rape Seed Oil (Blown) - 95.46 Run Run Run Run 
Cotton Seed Oil (Un-blown) - . 95.90 ieee sc ime 
inn Cee) ..- 90.02 3¢ ” I 28.3 75 76 83 .66 80.04 3.62 
64 ______. - 96.52 Bsa E | I 28.0 85 86 87.96 81.95 6.01 
s- mt | 27.8 95 96 90.03 | 81.49 | 8.54 
The Percentages Light Translucency of Certain ——|—|— 
Mineral Oil Products ESe| F | Iv| 19.2 69 76 84.82 | 46.69 | 38.13 
Heavy Russian Mineral Oil naan nn ennnn ane 70.88 3 Giv] 189 79 86 84.23 | 21.95 | 62.28 
Voltol 73.47 
Paraflow 85.32 
Steam-Refined Cylinder Stock 73.21 
Valve Stem Oil (Pennsylvania Paraffin Base)... 66.74 \ 
Vaseline Oil 79.98 v 
Paraffin Oil 95.69 \\ 
White Oil (Naphthene Base Edeleanu-Treated) 61.96 \ 
White Oil (Naphthene Base Edeleanu-Treated) 49.78 \ 
Spraying Oil (Naphthene Base)... 62.46 R 
“Germ-Processed” Oil (Paraffin Base)... . 70.91 ¥ 
Reclaimed Lubricating Oil (Paraffin Base) 68.90 Nez 
Reclaimed Transformer Oil (Naphthene Base) 93.12 Neat 
oni a N “ 
Figs. 4a (upper) and 4b (lower) Nd 
Comparison of individual relationships of viscosity and of Kec _ . locmmmidiel 
gravity, respectively, to percentage light translucency for es ee .. a 
the same series of oils for the purpose of detecting non- Se 
uniformity in Processing. (For curve data, see TABLE ao ak 
NO. 1.) 
Juty, 1934 
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HEN substituting recovery gasoline for natural 

gasoline the refiner has been compelled to increase 
gradually the percentage of butane extracted from his vapors. 
Some of the more progressive manufacturers are even now 
contemplating a further step, that of producing liquid pro- 
pane. Such high recoveries of light fractions require large oil 
circulations, which materially increase the cost of recovery 
gasoline manufacture. Consequently, the trend has been away 
from 30-lb. absorption pressure to 75-lb. in order to reduce 
these costs. More recently, pressures of the order of 150 to 
200 lb. have been used, which establishes a definite trend 
away from low-pressure absorption plants for this class of 


service. Compression of Refinery Vapors 


The problem of efficiently compressing refinery vapor began 
when the conventional gas-engine-driven compressor was 
taken from the natural gasoline industry. It was at once 
realized that these vapors had many characteristics that 
differed from those of natural gas. As a result, a great 
amount of detailed study has been necessary before the ef- 
ficient plants of today could be designed. The problem of 
cylinder condensation and absorption ruining lubrication has 
now been overcome by the use of special non-metallic rings. 


24 





Recent stabilizer unit installed at a vapor recovery 


plant of the Wilshire Oil Company, California 


PPB FIP I_ IPP III IPP PIE LI OP PP a ge gp 


Pens, 


Because of the more rapid cylinder wear, liners are invariably 
used. The corrosive action of the vapors has forced the use 
of stainless steel piston rods and valves. Original Pre-ignition 
troubles, caused by the higher heating value of the Vapors 
has compelled a reduction in compression to suit the fuel, 

Particularly during the past year has a great deal of light 
been thrown upon the factors influencing the reduction jn 
horsepower for compressing refinery vapors from that fe. 
quired to compress natural gas. This is partially due to the 
lower ratio of specific heats resulting from the larger per- 
centages of propane, butanes and pentanes, and the corte. 
sponding unsaturates, present in such vapors. The othe 
influence is the tendency of these components, and ethane 
and ethene, to deviate widely from the gas laws. In general, 
this deviation means that for a given temperature and pres. 
sure the volume of gas will be less than that calculated by 
the laws of Charles and Boyle. Generally speaking, it may 
be concluded that the lower the methane content of a gas 
the lower the hp. required to compress it. These data, now in 
workable form for the first time, make it necessary to have 
a fractional analysis of the gas to be compressed before an 
accurate hp. computation can be made. 


Vapor Rectification System 


Because of this increased accuracy with which vapor com. 
pression performance and costs can be predicted, the vapor 
rectification plant has become more popular. With this sys- 
tem the vapor from the last compressor stage goes directly 


Vapor 


into the stabilizer without pre-cooling. Condensate resulting 
from inter-stage cooling, where used, or from cooling the 
gas to the first stage, is collected and pumped into the 
stabilizer along with the vapor feed. It can be seen that 
the only difference between this type of unit and the con- 
ventional stabilizer of the natural gasoline industry is the 
provision for a simultaneous liquid and vapor feed to the 
column. 

This form of plant appears to be finding favor because it 
eliminates the conventional absorber and distillation unit and 
therefore simplifies the gasoline recovery plant and its opera- 
tion. Little difference will be found in initial investment over 
the usual absorption plant. In general, the same may be said 
for operating costs. Likewise, the operating technique of the 
stabilizer is the same as in a conventional unit except that 
operating pressures and temperatures will be higher with the 
vapor rectification plant. In fact, the pressure must always 
be high enough to result in ample reflux for the column. 
Such high-pressure fractionation has hitherto been considered 
difficult because of the reduced vapor-pressure index. Re- 
cently, however, many plants of this design are reported to 
fractionate closely enough for commercial purposes. With 
present knowledge, such plants are worthy of consideration 
where the gas is rich and does not contain over 30 per cent 
methane. 


Increase in Refinery Vapors 


Several factors during recent years have contributed to- 
ward increasing the quantity of vapors to be processed by 
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refinery recovery plants. One of these has been the increase 
in cracking and reforming operations with their attendant 
large gas yields. The other has been the trend in pressure 
distillate stabilizer operation to take as much as 30 per cent 
overhead in order to preserve the octane rating of the light 
gasoline and to make the treating problem of the distillate 
more economical. Because of these conditions an inexpensive 
and low-cost recovery system for refinery vapors is much 
sought after, and the problem has been given considerable 
thought by many refiners and manufacturers. 


Modified Absorption-Stabilizer Systems 


For those installations where only a portion of the butanes 
in the vapors need be utilized, the conventional absorption- 
stabilizer system has been modified in various ways with satis- 
factory results. Such systems involve sending the light oil 
trom the absorber direct to a high-pressure fractionating 
still or stabilizer as the case may be. Here the necessary heat 
required in the bottom of the column is supplied by re-cycle 
stock from the cracking plant. The finished recovery gaso- 
line is taken either direct as a side-stream from the column, 
or from an auxiliary side-stripping tower, while the unde- 
sitable fractions are released at the top in the vapor phase. 
As a result of partial cooling, the condensate in equilibrium 
with this vented vapor, is returned to the top of the main 
column as reflux. The stripped oil from the base of the 





* Industrial Engineers, Inc., Los Angeles, California. 
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The latest type unit for compressing refinery vapors 


Recovery Plants 


By F. L. KALLAM* 


column is cooled and returned as an absorbent to the absorp- 
tion tower. 

All such modified recovery systems have the advantage that 
no vapors are re-cycled through the unit as is so often the 
case in the conventional absorption plant; also, the initial 
cost and operating expense are in favor of these modified 
absorption-stabilizer systems. 


Vapor Recovery in the Case of the Small Refinery 


Small refineries employing no cracking operations also 
have need for recovery gasoline for blending into their fin- 
ished motor fuel. Even this gasoline must be of suitable 
characteristics to give a product meeting seasonal require- 
ments and in line with the accepted standards for quality 
motor fuel. Such small plants have a likewise small amount 
of recoverable vapors and will not generally justify the 
installation of an elaborate vapor recovery unit. Conse- 
quently, many simple and ingenious systems have been de- 
vised for making an economic recovery of gasoline from the 
vapors from look-boxes, run tanks, and storage tanks. Prac- 
tically all these are an adaptation of the compression sys- 
tem coupled with an absorption arrangement in which the 
solvent is a heavy straight-run gasoline. Some such methods 
even operate on the batch principle, while others are con- 
tinuous in operation even to involving the use of a stabilizer 
column. 
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Static Condenser Improves 
Refinery Power Factor 


By M. A. de LEW 
Associated Oil Company of California 


OLLOWING the trend of manufacturing companies to 
lower production costs by the introduction of more 


economical methods and efficient apparatus, the Associated 
Oil Company of California, after careful consideration, pur- 
chased and installed a static condenser to improve the power 


factor at its Avon refinery. 


The power is generally electrical, the energy being pur- 
chased from the Pacific Gas and Electric Company. The 
schedule under which the power is purchased allows for a 
credit of five per cent on the monthly bill in the event that 


the power factor is “unity.” A deduction of 0.2 of 
one per cent of the above amount is taken for each 
point under unity. 

To effect a saving of approximately five per cent 
a 1200-kva. condenser, together with protective 
panel and control apparatus, was installed. 

The average monthly power factor, for the past 
nine months, was raised from .84 to .98, returning 
to the Associated Oil Company a discount of 4.6 
per cent. Assuming the next nine months will show 
equal results, the bonus received will return the in- 
vestment plus fixed charges within the period. 

A description of the apparatus will be of interest 
to those contemplating the use of apparatus of this 
character. The battery consists of 108 cells set in 
three single rows on a substantial steel rack, well 
braced and covered with a steel net. (See Fig. 1). A 
protective panel is a part of structure occupying 
the extreme left return as diagrammatically shown 
in Fig. 2. 

Each cell has a capacity of ten kva. at 2200 volts. 
The operating voltage being 2350 volts, the rating 
is therefore above the nominal. 

The protective panel consists of three “Thyrite” 
protectors, a double-throw discharge switch and 
suitable resistance coils to prevent sudden discharge 
of cells. 









































Fig. 2. 
Protective 
panel of 

three 
"Thyrite" 
protectors, 
a double- 

throw 
discharge 
switch and 
resistance 

coils 


The Thyrite protectors consist of the same general arrange. 
ment as lightning arrestors of similar name. They are $0 
designed and adjusted as will shunt all energy should oper. 
ating voltage rise 400 volts over operating peak. 

The discharge switch consists of three single-pole, double. 
throw, locking type, disconnecting switches with Widely 
separated points of contact. 

The lower portion of panel indicates the position of te. 
sistors and their connection to ground bus. 

The control is lodged on a special panel of the main 


switchboard in sub-station; this being the location 
of condenser. This panel consists of a 650-ampere, 
2500-volt, three-pole, oil circuit breaker of the in- 
stantaneous opening type. The opening of circuit, 
including relay time, is 3/2 cycles. The interrupting 
capacity of switch is 15,000 amperes. Included with 
the above is a polphase watt-hour meter, instru- 
ment coils and test block. 

The condenser and protective panel was furnished 
by the General Electric Company, the control panel 
by the Westinghouse Electric and Manufacturing 
Company, in accordance with specifications fur- 
nished by the purchaser. 

This type of condenser is particularly suitable to 
an industrial plant. It has no moving parts, the cells 
are hermetically sealed and when properly installed 
in a suitable location, its life of usefulness should 
exceed an industrial generation. 

This installation proves the soundness of the 
theory of power factor correction inasmuch as a 
considerable load was added at the same time the 
condenser installation was made. The corrective 
effects of the condensers were quite sufficient to 
offset the additional load, 
primary installation by the power company. 
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New Multi-Flame Process 
Increases Welding Speeds 








By 
S. C. CLARK 


The Linde Air 
Products Company 


NCREASED activity in pipe line construction during the 
past year has been notable for the extensive use made of 
oxy-acetylene welding and cutting in both the laying of new 
lines and the reclamation of old ones. Of particular interest 
is the new multi-flame Lindewelding head which has increased 
speeds by 30 to 40 per cent. The new head is used on a regu- 
lar hand blowpipe handle and its technique is readily mas- 
tered by experienced pipe line welders. Other developments 
affecting the speed and economy of pipe line construction 
are in improved acetylene generators for portable use, and 
cutting machines for taking up and beveling old pipe. 
Development work on the new multi-flame head has been 
under way for some time, and since its perfection, blowpipes 
equipped with the new head have been used with complete 
satisfaction on nearly 500 miles of pipe line. The multi-flame 
head consists of a stem with a detachable tip having three 
flame orifices, one for the main welding flame and two for Above (left}—The four welds in this 200-ft. string 
preheating. By means of the two preheating flames, the sur- got a severe test in the handling given by the 
faces of the vee just ahead of the point of welding are 
brought to a relatively high temperature, requiring but little 
application of heat from the main welding flame to cause 
fusion with the welding puddle. The main welding flame is 


tie-in gang. 


Above (right)—Closeup of weld being made with 





employed primarily for melting the welding rod and for three-flame tip. Two small flames from the under- 
causing fusion to take place with the pipe metal exactly at side of the tip pre-heat both sides of the vee just 
the edges of the advancing puddle. Thus with this three- ahead of the puddle. 

flame tip, the possibilities of the oxy-acetylene method of 

welding are utilized to a much greater extent than has been aa 


possible with the single-flame tip. 


By means of the hand blowpipe, it has always been pos- to the pipe, sufficiently so that the front of the molten puddle 
sible to develop the full strength of single vee pipe joints fusing together the bottom of the vee has little or no tendency 
without the necessity of an inner liner, and most lines 12 in. to fall or sag inside the pipe. This leaves the inside of the 
or less are so constructed. With the muti-flame head, the pipe free from obstructions and at the same time 100 per 
direction of the principal welding flame is almost tangential cent fusion is obtained at the inside wall. For wall thicknesses 
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It has always been a matter of record in the oil safety and strength — the new TRIMO-ALLOY 
industry that it paid to use the strongest, safest pipe stronger than anything ever offered in the wrench 
wrenches obtainable. Even with the best, breakage market because it is made of heat treated alloy 
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5/16 in. and more a 60-deg. vee has been used with excellent 
results, accomplishing an additional saving in welding ma- 
terials and time. 

The effect this multi-flame head has had in speeding up 
pipe line construction is demonstrated in the results obtained 
on typical jobs. On a 30-mile 6-in. oil line completed in Kan- 
sas early in the year, six welders on the firing line averaged 
nine welds each per hour (including time for moving) and 
completed an average of four miles of line each day for the 
duration of the job. Considering that right-of-way condi- 
tions were none too good, and that the pipe was fairly heavy 
(5/16-in. wall thickness) this is an increase over former 
records with the single-flame blowpipe amounting to prac- 
tically a 50 per cent gain in production. A 100-lb. air test 
on the first third of the line showed no leaks. 

On a 10-in. oil line recently completed in Texas welding 
time per joint with the three-flame head was eight minutes, 
compared with 12 to 13 minutes usually taken with the 
single-flame blowpipe for this weight pipe—11,/32-in. wall 
thickness. This improvement in welding speed is accompanied 
by a substantial reduction in gas consumption. 

While these records, of course, refer to rotation welds, 
bell-hole welding is not far behind. Single-flame heads are 
used for this work and the same high quality welding is 





32 





obtained as for firing line welds. With oxy-acetylene weld 
ing, the only difference between welding in position ait : 
tation welding is that for position welding a smaller fam, 
and puddle are carried. The same welding rod is used and th 
welding technique is almost identical. 

The semi-automatic blowpipe, developed shortly ‘after 
Lindewelding was first introduced, has been improved in sey. 
eral respects to make it more efficient and easily handled by 
the average operator. With this blowpipe, the preheating ang 
welding tips are supported over the joint by a light Carriage 
that is provided in addition to a vertical guide so that the 
welding rod may feed into the puddle by gravity. The semi. 
automatic blowpipe is used principally for larger diameter 
pipe, particularly where liners are used to aid in lining up 
the joints. 

Speeding up construction operations is further insured ™ 
a portable acetylene generator of entirely new design that 
recently has been placed on the market. For its acetylene 
generating capacity of 300 cu. ft. per hr., its total weight 
is exceptionally low. It is well adapted to cold weather opera- 
tion and can be cleaned and recharged in a very few min. 
utes. The controls are few and simple and are placed inside 
an enclosed compartment that can be locked when desired, 

An unusual number of lines have been laid during the 
past year with reclaimed pipe, generally taken 
from screwed welded lines that have been aban- 
doned. The Wagner pipe cutting machine 
is widely employed for taking up and bevel. 
ing the pipe. Collars or welds are cut from lines 
to be taken up. Usually at some central point the 
pipe is cleaned, inspected, and welded into lengths 
approximately 40 ft. long. These are tested, 3 
protective covering applied in many instances, 
and construction in the field is carried on in 
accordance with the usual practices. 

Lindewelding is especially adaptable to joints 
prepared with the oxy-acetylene cutting blow- 
pipe, since the thin skin of oxide present on the 
cut ends is readily floated to the surface of the 
puddle during the welding operation and fusion 
to the inside wall of the joint is in no way hin- 
dered. Second-hand pipe joints are rarely in as 
good condition for welding as are joints in new 
pipe, due to crooked lengths and out-of-round 
ends. These faults make little difference with 
hand Lindewelding, since the flexibility of rod 
and flame manipulation is such that unevenly 
spaced joints are readily welded. 

Excellent speed with second-hand pipe was ob- 
tained on a 52-mile 6-in. oil line laid last fall in 
the Middle West, on which 50 welds per welder 
was the average daily record. Periodic tensile 
tests of each welder’s work showed that full joint 
strength was being obtained throughout the job. 
This was standard weight oil line pipe with 
flame cut bevels, and the welding was done with 
single-flame heads. More recent work with the 
three-flame tip on similar pipe indicates that 6) 
to 70 welds a day could have been made on 
this job. 
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Welders working on individual rolls make four 
welds each on a single line-up of 200 ft. before 
moving ahead. 
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Water 


Treatment 


OST waters used industrially should have some treat- 
M ment. Rarely is sufficient importance attached to the 
composition OF the treatment of water used in industrial 
plants. The water is usually obtained from some river, lake 
or well where the supply is abundant and if it satisfies the 
requirements in a mechanical way the destructive impurities 
: contains are often overlooked. Those sections of the country 
where oil or gas is produced are almost always found to have 
bad water, because the soil in such regions is highly impreg- 
nated with minerals and oil, which contaminate the ground 
and surface waters. These waters vary in amounts of scale- 
forming constituents and are often oily and muddy, causing 
no small amount of trouble in boilers 
and auxiliary equipment. The reduced 
eficiency of scale-insulated heating and 
evaporating surfaces wastes millions of 
dollars annually in excess fuel bills. The 
damage to equipment costs even more 
for replacements, repairs, equipment de- 
preciation, etc.; and large losses occur 
when shut-downs are necessary. 

Magnesium and calcium, two of the 
impurities in many waters, are known to 
be powerful heat insulators. A thin layer 
of such scale will increase fuel consump- 
tion materially and as the layer increases 
in thickness, greater losses result. It is 
estimated that 1/16-in. thickness of 
scale increases fuel consumption 16 per 
cent; 4-in. 50 per cent; 1/2-in. 150 per 
cent. The conductivity of scale is about 
1/48th that of iron. 

The industrial operator has recently, 
more than ever before, striven for plant 
efciency. He carefully considers all operating items. In this 
group will be found the fuel bill and any condition that 
would tend to increase this amount or lower the plant ef- 
ficiency reflects on the fuel used, causing general dissatisfac- 
tion. High bill complaints and subsequent plant surveys by 
the fuel companies are expensive and the trouble is often 
traced directly to the water supply. Tube failures caused by 
the rapid and large amount of scale formation in boilers being 
operated over capacity sometimes cause the fuel to be looked 
upon suspiciously, Hot spots in the combustion chamber seem 
probable if the failures are localized. The fact is that once 
scale starts forming at a particular place it increases rapidly 
at this point, resulting in prolonged overheating and metal 
destruction. Many boilers, whose function is to convert water 
into steam, are called upon to act as softening tanks in addi- 
tion. Internal treatment is effected but successful results are 
limited by the character of the water, boiler demands and the 
means of water treatment. The behavior of the equipment is 
usually judged by the fire in the combustion chamber and 
not enough thought given the things that oppose its work. 


ROY W. 
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Short, Accurate 
Test Methods for 
Plant Operators 


By 


Chemical Engineer 


Oklahoma Natural Gas 


Corporation 


It is essential to study the constituents of the feed water and 
add such chemicals as seem necessary and adaptable. 

No chemicals have been developed that will soften water 
cheaper than lime and soda ash. Lime will reduce the tem- 
porary hardness to about two or three grains per gallon. If 
there is permanent hardness present it will be removed by 
soda ash. The chemical reactions involved in this softening 
process proceed rather slowly at ordinary temperatures and 
particularly slow at lower temperatures. As the lower ranges 
of hardness are reached the reactions are so delayed that 
progress must be obtained from mass action or over-treat- 
ment. Water supply requirements often limit the settling 
time and this necessitates the use of a coagulant to speed 
this action. Liquid sodium aluminate will complete the re- 
action and forms a larger floc, thus effecting better settling. 
It reacts similar to soda ash; so when it is added the amount 
of soda ash can be reduced. 

An analysis of scale taken from cylinders very often shows 
a large per cent of lime. Even though the water is treated 
with the theoretically correct amount of lime, this transfer 
of lime takes place if there isn’t proper coagulation in the 
settling tanks. Realizing the importance of properly treating 
a water it is essential that we know the exact water com- 
position. To get this a representative sample must be col- 
lected, the test method must be accurate, the interpretation 
of results exact, and the correct amount 
of chemicals used at alltimes. Water com- 
positions change, so it is well to make 
frequent tests in order to modify the 
chemical requirements when necessary. 

The plant operator has many duties 
and if he is to service the water, some 
short and accurate method is desirable. 
The average plant operator is not famil- 
iar with water-testing, so it is advisable 
to have the chemist explain the routine 
and make the initial tests. Periodic 
checks should be made by the chemist 
to be certain that the more frequent 
tests are correct. 


The following test procedure takes 
only a short time and gives the neces- 
sary information regarding the water 


used: 


Tests on Raw Water 


Place a 58.3-cc. sample of water in a 
clean casserole; also a 58.3-cc. sample in a clean shaker bottle. 
Drop in three drops of phenolphthalein in the casserole. If 
you get no pink color, mark your P reading as O. If pink 
color is obtained titrate with N/50 sulphuric acid solution 
until pink color disappears. Read your burrette carefully at 
this point and mark your P reading. Now drop in three 
drops of methyl orange indicator, and, without refilling 
your burrette, continue to titrate with N/50 sulphuric acid 
solution until the light yellow color changes to light orange. 
Now read your burrette carefully and mark your M reading. 
Now drop in four drops potassium chromate indicator, and 
titrate with N/50 silver nitrate solution to a distinct brown. 
Read carefully and mark your NaCl reading. Now fill a bur- 
rette with Clark’s standard soap solution and run in slowly 
into shaker bottle. Watch for the first lather that breaks 
down. At this point of break-down read carefully and mark 
your GP reading. Continue to run in soap solution carefully 
until the lather holds without breaking down. This is the 
final end point, mark as the H reading. Now take a 100-cc. 


 ¢ 
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sample of the water, place in clean casserole. Drop in three 
drops of phenolphthalein and titrate with N/44 sodium 
hydroxide solution to a permanent pink color. Read bur- 
rette and multiply result by ten and divide by 17.1. This 
gives you free COz in grains per U.S. gallon. All results are in 
grains per gallon. 1 cc. = 1 grain per gallon. In taking the 
readings from the soap hardness test, subtract the lather 
factor obtained on distilled water. This is usually 0.5 cc. 


Interpretation of Tests on Raw Water 
H = total incrusting solids 
GP = the Ghost Point, end of calcium salts 
P = caustic alkalinity 
M = total alkalinity 
NaCl = sodium chloride (salt) 
CO, = free carbon dioxide 


2P — M = OH (Hydrates) . Hydrates can be free 
lime or soda hydrates 


M — H = soda alkalinity 
(M — H)— OH = soda ash 
H — M = sulphate hardness 
OH — (M—H) = free lime 
If GP is greater than M, then: 
M = calcium bicarbonate 
(GP — M) = calcium sulphate 
H — GP = magnesium sulphate 





If GP is less than M, then: 
GP = calcium bicarbonate 
M — GP = magnesium bicarbonate 
H — M = magnesium sulphate 
If M is greater than H, then: 
GP = calcium bicarbonate 
H — GP = magnesium bicarbonate 
M —H = sodium bicarbonate 


Treatment—From Raw Water 
| (H—GP) +M+4].12 = lb. lime/1000 gal. water. 
{| (H—M) +2].16 = lb. soda ash/1000 gal. water, 


Correction Treatment 


| (2P—M)—.5].12 = Ib. lime to be deducted/1000 gal. 
water. 


| (M—2P-+-.5].12 = Ib. lime to be increased / 1000 gal. 
water. 


| (M—H) —2P—M—1.5].16 = excess Ib. soda ash/1009 
gal. water. 


The accompanying chart interprets graphically the adjust. 
ments to be made in chemical dosages in order to maintain 
the correct balance between the two alkalinities. From the two 
readings a point is established in one of the several zone 
shown. The zones are self-explanatory. 

Water problems have to be dealt with individually. The 
sources of water are many and the types equally numerous 
There is no specific treatment, but the importance of the 
water problem must be kept in mind. 


Cold Process 
Lime-Soda Adjustment Chart 


(Copyright, 1933, by Dearborn Chemical Company) 


Ww 
5 3 


Phenolphthalein Alkalin.ty 
o 


Grains per U.S.Gallon as Calcium Carbonate 


20 3.9 








Increase Lime 


Decrease Soda Ash 


4.90 50 6.0 7.0 


Methyl Orange Alkalinity 
Grains per U.S Gallon as Calcium Carbonate 
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Drilling the World's Deepest Well 
to 11,377 Ft. 


By 
WALLACE A. SAWDON 


Petroleum Engineer, 
Los Angeles 


NTELLIGENT coérdination of 
the many factors that influence 
drilling control and the results that 
may be achieved thereby are exempli- 
fied by General Petroleum Corpora- 
tion’s well, Berry No. 1, in the South « 
Belridge field, California, in reaching - 
the world’s record depth of 11,377 ft. 
on May 29, 1934. The drilling of this 
well is noteworthy, for this great 








Methods and Equipment 
Employed 





trouble was encountered during the 
entire drilling of the well. There were 
no twist-offs of drill pipe and only 
three fishing jobs of any consequence. 
The drill pipe was stuck seven times 
but was successfully freed each time 
without an attendant fishing job. Full 
credit for the success in the opera- 
tions was given to the superintendent 
in charge and to the workmen on 
the well, who minimized the hazards 








through careful and painstaking 
work. 


depth was reached with a minimum 
of serious trouble. As modern rotary 
equipment of standard design was 
used, it demonstrates the efficiency 
of such equipment when combined 
with careful drilling operations, co- 
operation by the management and 
technical staff, and the application of 
instruments and devices that aid in 
making drilling control as nearly 
complete as possible. 

The well was spudded in on Sep- 
tember 20, 1930, but after being 
drilled to 8261 ft. by March 16, 
1932, was shut down because of a 
general curtailment in development 
operations. Drilling was resumed on 
August 1, 1933, and the geological 
conditions encountered were such 
that the well had to be drilled to a 
much greater depth than was origi- 
nally anticipated. This was because of 
a thickening in shale members of the 
Upper and Middle Miocene in the im- 
mediate locality and the absence of 
sand in the shale correlative with the 
Belridge sands of the North Belridge 
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The General Petroleum Company's 
well, Berry No. |, in the South Bel- 
ridge field, California; total depth, 


Subsurface Operations and 
Equipment 

Information regarding the size of 
hole and casing is given graphically 
in the accompanying illustration. 
Grade “D” interior upset drill pipe 
was used, with the bottom portion of 
the longest string being flush-joint 
pipe to allow the maximum amount 
of mud to reach the bottom*of the 
hole during the deepest drilling. A 
27-in. hole was drilled from the sur- 
face to 728 ft. with 65-in. 25.20-lb. 
drill pipe. A string of 20-in. 106-lb. 
casing was here landed and cemented. 
The hole was then reduced to 18% 
in. with no change in size of drill 
pipe to a depth of 4534 ft., where 
13 3¥4-in. 61-lb. casing was cemented. 
From this point a 12-in. hole, drilled 
with 5 9/16-in. 22.20-lb. drill pipe 
was carried to 7761 ft. and 85-in. 
36-lb. casing cemented at 7752 feet. 
From 7761 to 9972 ft., a 734-in. hole 
was drilled with 4'-in. 16.60-lb. 
drill pipe and a 6%%-in. 26-lb. water 





field. The objective was to penetrate 
the lower sands known to exist at 
North Belridge and which were rea- 
sonably expected to underlie the South Belridge area. 

By means of coring, which was carried on consistently 
during the entire operation, the Carneros sand zone was 
picked up at 11,200 ft. and has been penetrated 177 feet. 
Cores obtained at intervals in the zone show that the sands 
are hard, compact and fine to medium in grain. All sands 
gave a good cut with ether and a considerable showing of 
gas and oil was disclosed by the mud in the circulating ditch. 
These showings were particularly in evidence when returns 
were first obtained from bottom after running in with the 
drill pipe, but were dissipated as circulation continued, owing 
to the mud fluid being heavily weighted. 

According to the company’s records, very little serious 
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string cemented at 9717 feet. The 


11,377 feet hole from 9972 ft. to the record 


depth of 11,377 ft. was 5% in. in 
diameter and drilled with 3'2-in. 13.30-lb. drill pipe, the 
lower portion of which was flush-joint. 

A string of 434-in. 16-lb. liner was run to bottom as 
soon as the total depth had been reached. This liner, which 
was perforated from 10,376 ft. to 10,705 ft., and from 
11,194 ft. to 11,377 ft., was 1754 ft. long, which brought 
its top to 9623 feet. A 434-in. 16-lb. flow string was then 
suspended to 9616 feet. The liner and the flow string actually 
formed a casing for the entire depth of the well but was run 
in two sections because of the hazard attending the running 
of such an exceptionally long string of 434-in. pipe. The 
lower section classed as a liner consisted of 1754 ft. of flush- 
joint grade “‘C” casing with a specially designed adapter and 


39 



































Cos 179 $ “Qrit/ 
ype 
728. 7T2s8' 
dh 184 Hole 
« af . 
1344" 6/-/b, 6° Dril// 
‘cit Pipe 
4534 4534 
l2"Aole 
S"“Ori// 
Pipe 
8% 36% 
Casing 
7752 ad 1 77et" 
) 74, Hole 
43 = lotbh.- 4 4° Orrl/ 
4 Flow Pipe 
String 
6% 26%, 19616’ 
, x... 1g ra 
9717’ 47 9623 
44° 26-6. . 
4, fo) a r 9972 
et | 6h Ae 
Paghoraled ' 8 
iorost | 3 ipril/ 
11,194" 
Pertorated , 
7 a W377 














Sketch showing sizes of hole 
drilled, drill pipe used and casing 
set in General Petroleum Cor- 
poration's Berry No. |, South 
Belridge field, California 


left-hand joint at the 
top. It was run on drill 
pipe which was backed 
off at the left-hand joint 
when the pipe was suc- 
cessfully landed on bot- 
tom. The upper section 
serving as a flow string 
was Grade “D” pipe 
which, being suspended 
at 9616 ft., left a space 
of seven ft. between its 
bottom and the top of 
the liner section. This 
break of seven ft. will 
allow for expansion of 
the casing due to high 
temperature encoun- 
tered at that depth. The 
company also considered 
it a means for circula- 
tion to assist in bring- 
ing in the well or to kill 
it should an emergency 
arise that might make 
such a step necessary. 
The casing set in the 
well was all of standard 
A.P.I. specifications. The 
854-in. string consisted 
of 2752 ft. of Grade 
“C” on the bottom and 
5000 ft. of Grade “D” 
on the top. The 6%%-in. 
string was composed of 
2860 ft. of Grade “C” 
flush-joint on the bot- 
tom and 6857 ft. of 
Grade ‘‘D” on the top. 
The 1334-in. was all 
Grade “C” and the 
43/,-in. was as described 
above. Before any of the 
casing was run the hole 
was thoroughly condi- 
tioned. The lower 
strings were floated in 
with cement floating 
equipment. All strings 
were landed at desig- 
nated depths without 


difficulty and all except the 434-in. liner and flow string 


were cemented. 


Bits of various types were used until a depth of 8338 ft. 
was reached. From there until the well was finished at 11,377 
ft. rock bits were employed for all straight drilling. Coring, 
however, was continued throughout the entire drilling opera- 
tions with the last core taken from 11,314 ft. to 11,322 feet. 
This core was full eight ft. in length and was therefore a 
100 per cent recovery. In looks, it was smooth and hard and 
had an appearance similar to the one illustrated, which looks 
almost as if it were turned out in a lathe. Greater interest 
attaches to this last core taken on the well when it is remem- 
bered that this is the greatest depth at which a core has ever 
been taken. Below 10,000 ft. the core recovery averaged 85 
per cent although the formations were exceptionally hard in 
a considerable portion of that section of the well. 

The drilling fluid was carefully controlled at all times. 
Mud materials were carefully selected and blended to give 
desired proportions and consisted of both raw mud and 
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admixtures. The admixtures added to the mud wer, 
kinds; one to provide highly colloidal properties and 
to give weight to the fluid. After the 65% 


e of two 


: the other 
j -1n. Casing Wis 
landed and cemented and during the later stages of drillin 


the weight of the mud fluid was held within the range of 19 
to 112 lb. per cu. ft. in order to combat the high gas soni 
encountered. ; 

The mud was passed through a vibrating screen during the 
entire drilling of the well and this was felt to have been 
great help in minimizing stuck drill pipe, in reducing a 
replacement and in decreasing the wear on pump parts, 4 
special apparatus was used to measure the weight of the 
drilling fluid at all times and to determine its Consistency 
sediment content and rate of settling. The careful measure. 
ment and constant control of the mud properties was be. 
lieved to have been an important factor in the success of 
the job. 

Drilling progress naturally varied to a considerable exten, 
during the drilling of this well. During the upper drilling 
it often exceeded 100 ft. a day, while at several places jt 
was as little as one ft. a day. The slowest drilling was between 
7000 and 9000 ft., where the formations were extremely hard 
and where special bits were resorted to in order to make 
progress. Drilling during the last 1000 ft. was faster than 
at many places above the 10,000-ft. depth. 


Surface Equipment 


Berry No. 1 demonstrates the adaptability of the present 
designs of modern equipment to what we are justified in con. 
sidering exceedingly deep drilling at the present time. It al 
shows that intelligent use of such equipment with planned 
drilling practice is a factor in the drilling of deep wells with 


‘a minimum amount of trouble. Some of the equipment, such 


as the drawworks, has been on the market for several years; 
yet it proved fully adequate for drilling to the record depth 
achieved. 

The derrick floor was built at a height of ten ft. above 
the ground and was supported by heavy concrete piers and 
steel girders. The derrick was a standard A.P.I. 122-ft. der- 
rick of steel construction with normal reinforcing. Its 
strength was found to be more than adequate for all loads 
that were imposed upon it at any time. 

The substructure provided ample working space with a 
cellar 13 ft. square by 81 ft. deep, which was unobstructed 


Sketch showing clearances between casing run into 
General Petroleum Company's Berry No. |, South Bel- 
ridge field, California. Each string of casing was landed 
without difficulty despite the fact that the clearances 
between the long strings of casing were small 
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0.1775 Mi. 
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by posts because of the steel girder construction for support 
of the derrick floor. It was reached by a stairway of gentle 
slope. The blow-out preventers and control valves installed 
for protection in cases of emergency during drilling opera- 
tions were thus most readily accessible. Because of the careful 
control of the mud fluid, however, an emergency requiring 
their use did not arise. 

The prime movers used in drilling the well were electric 
motors with two 25/65-hp. motors driving the drawworks 
and rotary table through a differential gear drive. Forced 
ventilation for these motors was’provided by auxiliary motors 
and blowers. The mud pumps were driven by 25/65-hp. 
motors with forced ventilation. A 100-hp. 4-cylinder gas 
engine was installed on the standard end of the rig for use 
in case of power failure. It was not needed for this purpose, 
however, and was used only for incidental work such as 
tonging pipe and spooling line. 

A 3-shaft, 4-speed drawworks proved capable of handling 
the duty imposed upon it with complete satisfaction. During 
the deeper drilling, however, an hydraulic brake was installed 
to supplement the compound lever friction brakes. This was 
found to give considerable economy in the use of brake-lining 
and also to provide an added safety factor when running in 
the hole with drill pipe. Service of 9792 mile-tons was re- 
ported to have been obtained from one pair of brake bands 
when using the hydraulic brake. This was one-half of the 
mile-ton service credited to wire lines during the same period 
since the brakes do only a nominal amount of work when 
coming out of the hole. A further advantage is that such 

‘equipment relieves the drillers of a considerable amount of 
manual labor and permits them to give closer attention to 
actual drilling operations by eliminating the discomfort from 
smoking bands. 
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These connections were made up on the well as soon 

as the final depth was reached. They were then re- 

moved and placed in readiness for immediate use 
when work on bringing in the well was begun 
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View showing the ample dimensions of cellar, and the 
cellar emergency control connections 
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The Grade “J” casing line was found preferable and 1.j 
lines were used during the entire operations. By saat 
enough parts (the maximum being ten) and Oating the 
casing strings in, the lines were never loaded to the danger 
point. Steel-center lines gave better service than heanp-cake 
lines when the loads were heavy. The probable reason advanced 
for this was the ability of the steel-center lines to retain their 
roundness and diameter better with an accompanyin 
smoother spooling. The crown block, which was of double 
deck construction, and the traveling block each carried fiy. 
sheaves. Ten-part reeving of the line was used during the 
deeper drilling. 

A 9-in, spring hook was used for most of the drilling bur 
a special connector of a new and somewhat unusual design 
took its place on some of the heavy work. Automatic slip 
type elevators and spiders handled the casing. Both the swivel, 
which was of the 125-ton standard type, and the rotary 
table, were of a design that has been used for several years, A 
roller type Kelly bushing provided for a sensitive control of 
the weight being carried on the bit. 

The mud fluid was circulated by 634-in. by 14-in. geared 
pumps driven by 25/65-hp. electric motors. There were two 
of these pumps in the original installation, one being equipped 
with a 3000-lb. fluid end and the cther with a 1500-lb. end. 
Another 1500-lb. fluid end pump of the same size was added 
as a sump pump and then later an additional one with , 
3000-lb. fluid end was installed to meet the higher pressures 


_encountered at the deeper depths. Rubber hose proved satis. 


factory for even these higher pressures, although a steel hos 
was kept in reserve for combating possible blow-outs. The 
customary rubber pistons proved fairly satisfactory but steel 
valves were found advantageous as the pressure increased, 


Instruments Facilitate Drilling Control 


Instruments furnishing information on weight, the speed 
of rotation, torque, and mud pressure aided materially in 
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the A 4-ft. core recovered at depth of 10,414 to 10,418 
ft., from very hard formation. Core looks as smooth 
oul as if machined in a lathe 
A in, ee 
Ceving maintaining drilling control and the codrdination of these 
1g the factors was influential in obtaining efficiency in the opera- 
anger tion of equipment. The individual advantages of the various 
‘Center instruments has been given in detail in a previous article.’ 
vanced Particular attention was paid by the superintendent and 
n their the drillers to control of the weight being carried on the bit. 
mi To this careful control was credited not only the maintenance 
rr of a straight hole but the elimination of twist-offs and other 
od five mechanical troubles. The rig was equipped with a differential 
ng the weight control and the customary weight indicator and 
recorder. 
< but Information relative to the speed of rotation was procured 
bee by a recording tachometer of the electrical type connected 
ic sip to the rotary table. Particular attention was paid to the 
swivel, rotating speed in the exceedingly hard formations encoun- 
—_—" tered at certain depths in this well in an attempt to determine 
ari what speed of rotation gave the best drilling progress. No 
ei. general conclusions have been reported, but the results ob- 
tained will be a guide to intelligent drilling in future wells. 
geared Moreover, the tachometer provides a means of maintaining 
—_ a definite rate of rotation; if not governed by means of the 
upped instrument, the speed of rotation will tend to vary con- 
. end. siderably. 
added Indicating and recording wattmeters on the drawworks 
with a ae . 
and pump motors indicated to the drillers the torque that 
pe was being imposed on the drill pipe and whether the motors 
‘- 
el hose Co-ordination of Factors Governing Bit Performance ia Rotary Drill- 
s. The ing,’’ The Petroleum Engineer, Midyear, 1934. 
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were overloaded. A mud pump relief valve of special design 
was also found advantageous as was an electric cutout pro- 
vided for automatically shutting off the motors if critical 





pressures were exceeded. A recording voltmeter 
of whether the power had been off and wheth 


had been maintained at a satisfactory value. 


Save a record 
er the Voltage 





Important Items of Equipment Used 


n the Drilling and Completion of the Well 


———___ 





Emsco 122-ft. Hi-Ten steel derrick; 3-shaft, 4-speed, 
type HH-46 drawworks; 125-ton, type B-6 swivel; 
type G crown block; type D-A rotary table; and 
Emsco Asbestos Co. One-Woven rotary brake 
lining. 

Oilwell Hild electric differential drive, equipped with 
two Westinghouse 25/65-hp. electric motors. 
Gardner-Denver mud pumps driven by 25/65-hp. 

Westinghouse electric motors. 

Waukesha 100-hp. 4-cylinder gas engine (used as a 
standby). 

Ideal 66-in., 5-sheave, type “C” traveling block; and 
9-in. spring casing hook. 

B-J tongs and weldless links. 

Parkersburg Hydromatic brake. 

Webb Wilson elevator and connector. 

Broderick and Bascom wire lines. 

Goodrich rubber rotary hose. 

Youngstown external upset drill pipe; and threaded 
and coupled casing. 





Hydril flush joints on lower sections of drill pipe, liner 
and casing as follows: 2000 ft. 3'%-in. drill pipe 
and 1734 ft. 434-in. liner and casing. 


Reed double three-point reamers and roller-bearing 
rock bits. 

Zublin bits. 

Hughes 3-cone rock bits. 

Martin-Decker weight indicator and recorder, 

Braun Mudwate hydrometer. 

Link-Belt vibrating mud screen. 

Baroid and Aquagel used to condition mud. 


Baash-Ross blow-out preventer, roller kelly bushing, 
and rotary slips. 


Baker rotary wall scraper, core barrel, guide shoe, float 
shoe and Bakwik drill pipe float. 


Eason-Therolf mud pump valves. 
MacClatchie rubber pistons in mud pumps. 
Hughes 6000-lb. test valves on casinghead. 
Shaffer cellar control gate valve. 





Auburn Gas ® = 
Line Completed ae? 


HE New York State Natural Gas 
Company has completed 21.7 miles 
or 10-in. gas line, a branch off the 20-in. 
Syracuse line, south of Onandago and 
which leads into Auburn, New York. 
Experienced pipe line engineers have 
characterized construction work as being 
the “toughest in thirteen states” and are 
being congratulated on the excellent time ‘7 
made in spite of swamps, quicksand and © — 
water, encountered sometimes simulta- 
neously. pe tre oe 
Work started April 1, 1934. The line oes af 
was laid under contract by Rich and ¢+~+s)- 
Company of Bradford, Pennsylvania, with <> 
Sylvester Rich in charge, and Adam 








e-em 


Schreiber, of the New York State Natural The four-bolters at work making up couplings before lowering pipe in ditch 


Gas Company, supervising. 

The line will transport natural gas from the Tioga and 
Hebron fields to the rich industrial city of Auburn, New 
York. 

Jones & Laughlin Seamless Steel Pipe, with an O.D. of 
1034 in., weighing 28.035 lb. to the ft., A.P.I., standards 
and in 40-ft. lengths, was used. 

Dresser couplings were employed throughout the line and 
their ease of installation enabled the crew to reach a high 
point of performance in laying and jointing 116 joints 
per day. 

Approximately 150 men were employed steadily on this 
project, but only 24 were used in the laying crew. This crew, 
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with its record of 4,640 ft. of pipe laid in one day, was a 
highly-efficient organization, the personnel of which was: 
eight wrenchers, one wrench inspector, two two-bolters, two 
tractors, one skid man, two entering men, one stabber, one 
swamper, one pipe foreman, one follower man, two swabbers, 
one teamster and team and one water boy. 

Engineers in charge of the project state that the laying 
speed was due largely to the fact that the couplings were 
easily and quickly installed and that the flexibility of the 
joints provided the necessary amount of deflection. 

The line was built to withstand pressures of 800 Ib. per 
sq. in., although operating pressures will be much lower. 
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Complete Dehydration of Oil 
Reduces Overall Costs 


By WILLIAM WOELFLIN 


Research Engineer 
Petroleum Rectifying Company of California 


HE permissible water content of pipe line oil varies to a 
considerable extent in different parts of the country, but 
in all cases certain requirements are enforced to eliminate 
pumping excessive amounts of water to the refinery. As a 
result, dehydration of wet oils usually occurs as soon after 
the oil is produced as practicable. Dehydration is usually per- 
formed by either the production or pipe line department. Each 
department views dehydration from a different angle, since 
the additional water in the crude oil affects each in a different 
way. One factor common to all departments, however, is the 
increased cost of handling oils containing emulsified water 
compared to the cost of handling thoroughly dehydrated oils. 
PRODUCTION DEPARTMENT. The production de- 
partment is interested in dehydration primarily from a gravity 
standpoint, inasmuch as most crude oils 


for pumping an oil of increased viscosity, which will by 
roughly proportional to the percentage of viscosity increase 
If, in the above example, the cost of pumping the additional 
volume of water is added to the increased pumping cost, it js 
apparent that for each additional one per cent of water left 
in the oil by the producer, transportation costs are increase 
from three per cent to five per cent each time the oil is pumped, 

TRANSPORTATION DEPARTMENT. Increased 
costs of pumping due to the additional volume of water and 
the higher viscosity of the oil are particularly noticeable jp 
pipe line transportation. In addition, many other factors tend 
to increase the cost of transporting incompletely dehydrated 
oils. 

When a pipe line is not in use, any water contained in the 
oil tends to settle in the low parts of the 





are bought and sold on a gravity basis. 
As an illustration, it is obviously desir- 
able to dehydrate a 27.9-deg. A.P.I. grav- 
ity oil cutting two per cent when a re- 
duction of the water content to one per 
cent or lower will raise the gravity to 
28.1 deg. or higher and bring a corre- 
spondingly higher price. An excellent 
example of this was a plant recently in- 





This article on the Electrical 
Dehydration of. Oil is a sup- 
plement to the Electrical 
Section published in last 
month's issue. 


line causing corrosion at these points, A 
pipe line weakened by corrosion presents 
the possibility of a break, particularly 
when high pipe line pressures are re- 
quired to pump oils, the viscosity of 
which is increased by the presence of 
water. In cold countries freezing of the 
B.S. & W. that settles out of the oil in 
low places causes stoppage of the line, 








stalled to dehydrate a two per cent oil 

that already met pipe line requirements. A reduction in water 
content to 0.2 per cent raised the gravity from 34.9 deg. to 
35.2 deg. A.P.I. and increased the price at which the producer 
sold his oil by seven cents per barrel. 

Of course, it is not always possible to obtain this gravity 
increase on low-cutting oil. In the case of a 27.5 per cent 
A.P.I. oil cutting two per cent, complete dehydration to a 
0. per cent cut would not raise the gravity to 28 deg. unless 
the specific gravity of the water was unusually high. 

Another factor for the producer to consider is the increased 
cost of pumping oil that contains even a small percentage of 
water. This added cost is due not only to the additional volume 
of water pumped, but also to the increased viscosity of the 
entire volume of crude oil. 

This increase in viscosity is an important factor and will 
depend upon the type of oil and water being transported and 
the degree to which they are emulsified, as illustrated in the 
tollowing example: 

Viscosity at 120 deg. fahr. 


28 deg. A.P.I. 16.5 deg. A.P.I. 
Signal Hill oil Coalinga oil 
0 percent Cut - - 55.5 Say. sec. 316 Say. sec. 


4 per cent Cut - - 59.7 Say. sec. 366 Say. sec. 





Difference - - - 4.2 Say. sec. 50 Say. sec. 
Change.in viscosity 

per one per cent change 

in water content - - 2 per cent 4 per cent 


It is obvious that for each additional one per cent of water, 
the pumping cost is increased one per cent, due to increased 
volume. In addition, there is the cost of extra power required 
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with resulting pipe line breaks. Where 
the crude oil being transported contains a considerable quan- 
tity of wax, an increased water content increases the precipi- 
tation of the wax. In such cases it is desirable to keep the 
water content low in order to reduce wax precipitation to 
a minimum. 

Generally there is no method of handling tank bottoms at 
the tank farm, so that tank cleaning and disposal of tank 
bottoms may become an important item. If tanks are not 
cleaned periodically, the accumulations will represent a con- 
siderable portion of the storage facilities of the tank farm. 
This is often estimated at 50 cents per bbl. per yr. of lost 
storage capacity. The corrosion of the bottom of the tank 
must also be considered as an added cost, especially if the 
water associated with the oil is in any way corrosive. 

When crude oil is shipped by tanker, instead of pipe line, 
the additional costs of transporting water are more apparent. 
If a 60,000-bbl. tanker is transporting a crude oil containing 
two per cent water, the load would consist of 58,800 bbl. of 
oil and 1200 bbl. of water. In other words, about 220 tons of 
water of no value are being transported. Since the cost of 
transporting this water over long distances is quite an item, 
a maximum water content of one per cent on crude oil shipped 
by tanker is strictly enforced. 


REFINING DEPARTMENT. The greatest increase in 
operating costs as a result of emulsified water in crude oil is 
to be found in the refinery. Here again we have the same 
factors that contributed to higher transportation costs, 
namely, an increase in the fluid volume handled; a more 
viscous crude resulting in increased pumping costs, and t 
settling of B.S. & W. in tanks, necessitating cleaning and caus- 
ing corrosion of tankage. In addition, there is a considerable 
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decrease in still and condenser capacity when the crude oil 
contains water. Still and condenser corrosion is increased, more 


fyel is required for evaporation and salt is precipitated in the 
residuum. 

Decreased still and condenser capacity due to water in the 
crude and corrosion are the most important items. The ratio 
of the heat of evaporation of water to that of gasoline is 
a proximately eight to one. This means that eight Ib. of gaso- 
line can be evaporated for each lb. water. The same ratio holds 
true in the condensation of vapors. Therefore, for a given 
piece of distillation equipment, the capacity for evaporation 
and condensation of gasoline can be increased eight per cent 
for each one per cent the water content is reduced, without 
increasing the fuel consumption. Accordingly, by eliminating 
one per cent of water, the fuel consumption can be reduced 
eight per cent, while distilling the same volume of gasoline. 

Still and condenser corrosion is due largely to the inorganic 
salts occurring in the water in the emulsified oil. This is par- 
ticularly true if magnesium chloride (MgClz) is present, as 
this reacts to form hydrochloric acid, with resulting acid cor- 
rosion in vapor and run-down lines. In order to combat this 
corrosion, some refiners inject ammonia or lime into the still 
or vapor lines. The amount of corrosion can be reduced by 
reducing the amount of water in the oil going to the still. 

Refinery residuum contains all the inorganic salts carried 
into the still by the water. This amounts to approximately 
75 Ib. of salt for each 1000 bbl. of oil containing one per cent 
water charged to the still (assuming a water of 1.02 specific 
gravity, similar to that encountered in Los Angeles Basin 
fields). The salt is precipitated in the residuum due to the 
evaporation of the water and exists as a suspended solid, which 
may settle out in heat exchangers or in the bottom of fuel oil 
tanks as sludge. 


SUMMARY. Summarizing the various ways in which the 
cost of handling crude oil is increased due to its containing 
water in the form of emulsion, we have the following: 


1. Reduction of gravity resulting in decreased sale price. 
Increased pumping costs. 

Increased pipe line maintenance costs. 

Tank cleaning. 

Tank bottoms disposal. 

Tank corrosion. 

Reduction of storage capacity by accumulation of 
tank bottoms. 

8. Reduction of still and condenser capacity. 

9. Increased cost of fuel for evaporation. 

10. Increased still and condenser corrosion. 

11. Salt in residuum. 
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While the increased cost to the producer, the pipe line or 
the refinery may seem small when considered by itself, it 
must be realized that these costs are cumulative from the 
time the oil is produced until it is manufactured into refined 
products. Viewed from this standpoint, the desirability of 
reducing the water content of the crude oil as low as possible 
becomes apparent. 

The Petreco Engineering Department can be of material 
assistance in advising as to the most economical and satisfac- 
tory dehydration procedure. The water content of most oils 
can now be reduced below one per cent by using the type of 
equipment recommended in each case by our engineers. Too 
often, however, the results of increased dehydration efficiency 
are offset by subsequently blending the dehydrated oil with 
high cutting undehydrated crudes in order to get a mixture 
that just meets pipe line requirements, without dehydrating 
all the oil. The fallacy of this procedure is apparent from the 
above discussion. The production or pipe line department that 
follows this practice may be able to show a lower dehydrat- 
ing cost, but by the time this emulsified oil has been trans- 
ported and refined, the cost of handling the additional amount 
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of water will far exceed the cost of its removal in the first 
instance. 

It is from this point of view that those charged with the 
dehydration of crude oil emulsions should view the problem. 
While the expense incurred in additional dehydration may not 
appear warranted from a departmental point of view, it will 
be found to pay dividends when its cumulative benefits are 
considered. 

The full benefits of dehydration can be realized only by 
operating dehydrating units so as to obtain the lowest cut 
consistent with economical operation, and by dehydrating all 
oils containing emulsified water. 


Reports of U. S. Bureau of Mines 


The United States Bureau of Mines has just issued two 
valuable circulars, reports on investigations made by that 
body. “Formulas for Designing Natural Gas Pipe Line Sys- 
tems Consisting of Parallel Lines” was prepared by T. W. 
Johnson and W. B. Berwald, both of the Bureau’s experiment 
station at Bartlesville, Okla., and is based on work done by 
the Bureau of Mines and the State of Oklahoma coéperating. 
C. C. Anderson, of the Cryogenic Laboratory of the Bureau 
of Mines at Amarillo, Texas, has written a report entitled 
“An Apparatus and Method for the Determination of Helium 
in Natural Gas.” The apparatus and method of procedure 
now being used by the Cryogenic Laboratory are described. 





Ethyl Corporation Replaces Research 
Equipment at Detroit 


Complete revision of its Detroit research laboratories to 
meet engine changes during the next few years is announced 
by the Ethyl Gasoline Corporation, owned jointly by Gen- 
eral Motors Corporation and the Standard Oil Company of 
New Jersey. 

Dynamometers have been altered to keep pace with in- 
creased horsepower. Larger exhaust lines have been installed, 
and radiator and test control equipment improved. The new 
dynamometer equipment permits the testing of engines of 
300 hp. at speeds up to 6,000 revolutions per minute. New 
air compression apparatus will supercharge to 30 Ib. per 
sq. in. above atmospheric pressure any engine likely to be 
built during the next few years. 

“Engines in 1934 passenger cars have about 4.4 per cent 
more power than in 1933, and trends indicate that in 1935 
they will be still more powerful,” says the announcement. 
“Passenger car hp. has increased 88 per cent since 1925 
when, following the chemical discovery of tetraethyl lead 
as an anti-knock agent in the General Motors Laboratories, 
pioneer development in gasoline improvement, a continuing 
advance in motor car performance was made possible. 

“In the early part of 1928, when the Ethyl Corporation 
installed the research equipment just replaced, automobile 
car plants produced only a fraction of the power which is 
characteristic of the 1934 models. The car of greatest pro- 
duction had only 20 hp., and the most powerful engine had 
120 horsepower. Only 5.6 per cent of all models had in 
excess of 100 hp., while the most popular hp. was between 
60 and 80. 

“This year the low-priced cars are equipped with engines 
of approximately 80 to 90 horsepower. Only 8.5 per cent of 
all models have hp. of 80 or less as against 82 per cent in 
1927. Thirty per cent of the models have hp. in excess of 
100, and the maximum is 325. 

“By far the largest gain in the hp. of engines during the 
last five years has been due to the large increase in the ef- 
fective pressure on the piston brought about through in- 
creases in the compression ratio of the engine or through the 
provision of easier breathing of air through the carburetor, 
intake manifold, and valves.” 
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... This is a helpful hint, how to make wire rope last longer. 
Know your Subsequent Wickwire Spencer advertisements in this pub- 


Ropes 


lication will give other dollar saving information. Tell us 
about your rope problem and we will give you the answer. 





Unless wire rope is supported 
by the bottom of the sheave 
groove there is a side pinch of 
the rope in the groove and an 
uneven distribution of 
the applied load be- 
tween the several parts 
of the rope. The result 
must be over strain of 
some of the parts. 
Poor rope seating may 





be due to incorrect original 
grooving or a groove worn by 
the use of a smaller rope. Care- 
fully inspect both sheave and 
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drum grooves. Correction of 
poor grooves will make wire 
rope live longer. We will 
gladly send you a table of max- 
imum and minimum toler- 
ances for grooving to accom- 
modate various sized ropes. 
Write and request it. 

WICKWIRE SPENCER STEEL 
COMPANY, NewYork 
City, Buffalo, Chicago, 
Worcester; Pacific Coast 
Headquarters: San 
Francisco; Warehouses: 
Portland, Los Angeles, 
Seattle. Export Sales 
Dept., New York City. 











BOTH...STANDARD LAY AND WISSCOLAY PREFORMED. 


Wickwire Spencer manufactures all sizes and types of Wire Rope in stand- 
ard lays and preformed. Wisscolay preformed wire rope will often solve a 
wire rope application difficulty. Ask our engineers where and when it should 
be used. Send for a free WIRE ROPE BOOK. It will prove of great value. 
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Elements of Applied Production 


By K. C. SCLATER 


Gas-Lift Wells 
(Continued) 


ICK-OFF VALVES. The pressure required to start 

flow in a gas-lift well is generally higher than the 
well’s normal working pressure. When a gas-lift well is shut 
down it accumulates a head of oil. Before it can be made 
to flow again this head of oil has to be overcome. Obviously, 
the greater the head of oil in the well the higher will be the 
starting pressure required. 

The level at which the fluid stands in a well when shut 
down depends upon the bottom-hole pressure. A well with 
a low bottom-hole pressure will have a low fluid level. In 
speaking of fluid levels in a gas-lift well we are mainly con- 
cerned with two kinds, namely: static fluid level and working 
fluid level. The static fluid level is the level of the fluid 
when the well is at rest or not producing. As the name indi- 
cates, the working fluid level is the level of the fluid when 
the well is producing; it will vary with the rate at which the 
well is produced. 

High starting pressures are, as a general rule, not desirable. 
The cost of supplying the high-pressure gas, the probable 
necessity of having a separate high-pressure line to the well, 
and the safety of the casinghead and other connections have 
each to be taken into consideration. “Kick-off” valves are 
devices specially designed to obviate the use of high starting 
pressures. Starting flow in a well against a head of fluid is 
known in the field as “kicking-off” a well, a term from 
which such names as “kick-off” valve, and “kick-off” pres- 
sure have been derived. 

Before kick-off valves came into general use “‘rocking” a 
well was generally resorted to in order to make it flow. The 
pressure or volume of the available gas frequently would be 
insufficient to unload the well. High-pressure gas would there- 
fore be turned into the casing and into the tubing alter- 
nately. This caused the column of oil inside and outside the 
tubing to surge. On each successive surge the top of the 
columns of fluid rose higher until finally the column on the 
flow string rose high enough and liberated enough free gas 
to enable the well to start flowing. “Rocking” wells under 
high pressure in this manner is not considered good practice. 
It is now seldom used in kicking off a well. Serious damage 
to the well casing or casinghead connections may result. 

There are several types of kick-off valves in use, but 
almost all operate on the principle of a spring-loaded relief 
valve.© They open only if the difference in pressure between 
the opposite sides of the valve exceeds a certain predetermined 
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EQUIPMENT AND 
OPERATION OF 
OIL WELLS (Continued) 


value and close again when the difference in pressure falls 
below this value. Some are designed for flowing in one direc- 
tion while others are designed for flow in either direction 
—that is, some are designed for flow through the tubing 
only, others for flow through the annular space, and still 
others for flow through either the annular space or the tub- 
ing. Kick-off valves of the latter type are adapted to the 
changing conditions in the average well and are therefore 
widely used. The valves have one or more ports through 
which the oil and gas can pass into or out of the flow 
column. 


In order that an idea may be gained of the principle of 
operation and pressures involved in the use of kick-off valves, 
assume a well as follows: 


Depth of well, 3100 feet. 

Size of casing, 7-in. O.D. 

Size of tubing, 2'/2-inch. 

Depth of tubing, 3100 ft., or just off bottom. 
Static fluid level, 1000 ft. from surface. 


Assume ten kick-off valves at 200-ft. intervals in the 
tubing string, the top one at 1200 ft., and the bottom 
one at 3000 feet. 


When fluid (assume oil with little or no gas in solution) 
is displaced from the annular space into the tubing, the 
change in the length of the oil column will be proportional 
to the cross-sectional areas involved. Thus, if the cross-sec- 
tional area of the annular space is 24.40 sq. in. and the inside 
of the tubing 4.67 sq. in., and displacement of the oil from 
the annular space to inside the tubing occurs, the length of 
the column occupied by the displaced oil in the tubing 


. 24.40 
will be 467 


annular space. Similarly, when the oil is displaced from the 
tubing into the annular space the length of the column occu- 


‘ . —— 4.67 
pied by the displaced oil will be 54.40 


mately. one-fifth of what it was in the tubing. 





or 5.22 times greater than what it was in the 





or .191, or approxi- 
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As the gas pressure is applied in the annular space to start 
the well, the fluid level is gradually depressed from 1000 ft. 
to the first kick-off valve at 1200 ft., while inside the tubing 
the oil column rises above the top kick-off valve to a 
height of: 


200 ie +- 200 = 1244 feet 
4.67 _— o nati 
If a column of the oil one ft. high exerts a pressure of .35 


lb. it will require a pressure of: 
1244 X .35 = 435 pounds 


to lift a column of the oil to this height. When the gas 
in the annular space reaches the first kick-off valve it gets 
an opportunity to do some work in lifting the oil in the 
tubing. When it does so the differential pressure at the kick- 
off valve is lowered and causes the valve to close. The fluid 
level in the annular space is then lowered to the next kick-off 
valve and the cycle repeated. Thus the fluid column in the 
annular space is lowered until the desired working level is 
reached. The kick-off pressure required will increase as each 
successively lower valve is reached by the input gas, but the 
final kick-off pressure will not be much higher than the 
required working pressure. 


The general formula for computing pressures is: 
A, 
— +1. P= 2 
+ je 
where: 


A, = cross-sectional area of inlet column in inches. 


_ A, = cross-sectional area of outlet or flow column in 
inches. 


G = pressure in lb. per sq. in. exerted by a column of 
the liquid one ft. high. 


D = interval in ft. between kick-off valves. 
P = approximate pressure in lb. per sq. in. required to 
start the well. 


This same formula will be applicable if it is desired to 
flow the well through the annular space. 

In the example just given, the spacing interval for kick-off 
valves in order to flow through the annular space would be 
determined thus: 


(4241 )ep=P 


4.67 
(AS +1 ) 35D = 435 
and: 
435 
D= ———_—_ = ; 
1.191 35 1043 feet 


Thus, the spacing of kick-off valves for flowing through 
the annular spacing would be 1043 ft. and only one valve 
would be necessary; it would be set at 2043 ft. or 100 ft. 
below the static fluid level. 


If too high a starting pressure is used on the well, oil may 
be forced back into the sand and the height of the flow 
column thereby reduced. The judicious use of kick-off valves 
may offset trouble from this source. When the gas is injected 
into the flow column it mixes with the oil, decreases the 
density of the fluid column, thereby lengthening it. Instead 
of a solid body of oil in the flow column we have a lighter 
mixture of oil and gas. The density of this column of oil and 
gas decreases upward, a condition whereby the flow of oil is 
more easily induced. 


As the bottom-hole pressure of a gas-lift well diminishes 


$2° 


it may not be possible to maintain a desirable rate of flow 
In such cases the placing of kick-off valves in the tybj,. 
will prolong the gas-lift flowing life without the nec a 
of making any drastic changes in tubing arrangements ; 
the well. By means of kick-off valves gas-lift wells ma be 
flowed for only a few hours daily; for they can be A. 
down and started up with very little trouble. A group 4 
wells can be produced in this manner with a very limited 

supply and compressor capacity. Wells can be flowed Ps 
schedule whereby only the minimum volume and presen 
of gas is necessary. Gas distribution lines of minimum dimen 
sions and in limited number can be conveniently employed 
for flowing a group of wells efficiently. In many cases the 
necessity for a separate high-pressure starting gas line to wells 
may be dispensed with. Where kick-off valves are not in ys 
and only one gas supply line is laid to each well it is neces. 
sary to maintain a higher pressure than necessary on the gas 
distribution system to the wells if they have to be kicked-of 
very often. This is the reason why a small high-pressure gas 
line for starting and a larger gas line for flowing is some. 
times laid to each well. The use of kick-off valves usually 
obviates the need for a high-pressure gas line for starting 
Usually a group of gas-lift wells all flowed from one system 
of gas supply will vary slightly in the pressure and volume 
of gas required for flowing; and closer regulation and control 
can be obtained by the use of kick-off valves than without. 


essity 


Wells that flow naturally eventually reach a point- that 
once shut down they cannot be started up again on their own 
energy. In such cases kick-off valves are useful. They functiog 
only in kicking-off the well and establishing flow, after 
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Fig. 6. Various designs of kick-off valves. The one in the 
middle is an adaptation of the Worthington feather valve. 
The valve shown on bottom may be designed with a double 

seat for flow in either direction oo 
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which they close. They operate automatically only during 
the starting UP of the well. . . 

Many wells in the East Texas field are equipped with 
kick-off valves for starting the flow only. A number of these 

{Is flow naturally after flow is established. With the small 
hily production allowed per well the advantage of equipping 
groups of wells on the verge of ceasing to flow naturally are 
obvious. 

One important point to be noted in connection with 
kick-off valves is that gas-lift wells can be made to start 
flowing at a pressure less than the bottom-hole pressure in 
the well, and that the working pressure of the well may be 
considerably less than the bottom-hole pressure. The danger 
of forcing oil, water, or gas back into the formation is ac- 
cordingly reduced. 


Surface Control Devices. Automatic gas-volume con- 
trollers for regulating the inlet flow of gas to the well are 
employed also in straight gas-lift wells.*’ Two of the best 
known of these are the Foxboro automatic volume controller 
and the Thomas gas-lift control unit. A recording orifice 
meter is embodied in the design of the Foxboro volume con- 
troller by means of which a permanent continuous record of 
the gas volumes are obtained. 

Surface devices for controlling the flow of gas-lift wells 
are of two general types, those used on the inlet gas supply 
and those used on the well cutlet or flow line. 

Where a group of wells are flowed by straight gas-lift 
from one gas system, gas regulators are used on the gas inlet 
lines to regulate the pressure and volume of gas to the well. 
Setting of each well regulator is usually governed by indi- 
vidual flowing tests made at the well. 

Devices on the outlet for controlling the flow from the 
well are few. The most common one is the flow bean, of the 
adjustable or the renewable type. It is employed in much 
the same manner as on a naturally flowing well. The use of 
flow beans on straight gas-lift wells for regulating the flow 
from the well is now less common than it used to be. More 
attention is now paid to the tubing design so that the flow- 
line pressure at the well head is not higher than need be 
above atmospheric pressure. Instead of a flow bean the trap 
pressure is often used to regulate the flow from the well. 
Choke nipples or flow devices on the tubing may be used to 
take the place of surface regulating devices on the flow line. 

On wells produced by intermittent gas-lift flow, various 
surface devices are in use. Among these the intermitters 
mentioned in last month’s article are the most important. 
They are: 

The Jat Intermitter. 
The National Tank Company Intermitter. 
The Max-i-flo Intermitter. 

These intermitters are briefly described by Shaw,*' as 
follows: 

“The Jat intermitter is electrically operated . . . The bank 
of wheels is turned by a very small electric motor, and lugs on 
the wheels are so adjusted as to tip a small glass tube con- 
taining mercury, thus making and breaking the current at 
certain intervals. Each wheel controls a magnetic valve 
situated at the well through a wire extending from the inter- 
mitter to the magnetic valve .. . The magnetic valve operates 
a pilot valve, which in turn operates the main gas admission 
valve, thereby admitting and shutting off the supply of gas 
to the tubing in the well at predetermined intervals. Where 
it is necessary to discharge the residual gas from the tubing 
at the end of each cycle, a second valve is installed at the 
well, and operated in similar manner as the gas admission 


Valves 
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“The National Tank Company intermitter consists of a 
tipping cylinder, containing a liquid, divided into two com- 
partments, so arranged that a supply of low-pressure air will 
drive the liquid from one compartment into the other, thus 
causing the cylinder to alternately tip in different directions. 
The tipping of this cylinder causes another cylinder to slowly 
revolve. This second cylinder has 12 rows of holes around 
the circumference, and into these holes are screwed small 
pegs arranged at such distances apart that in revolving they 
will depress valves which control the opening and closing of 
a diaphragm valve, thereby admitting or closing off the sup- 
ply of gas to the well tubing. . . Where residual gas must 
be discharged at the end of each cycle, a second diaphragm 
valve is employed similar to the admission valve. . . 

“The Max-i-flo valve is situated at the well, and is operated 
by a small flow of gas passing through a '4-in. to 4-in. 
pilot tube which is suspended in the well independent of the 
flow tubing. When the fluid level rises to a given point, the 
flow of gas through the pilot tube is stopped, thereby causing 
a pilot valve to open in the Max-i-flo intermitter, which in 
turn actuates the main gas admission valve to the well. . . . 
After the oil has been discharged from the well, the high 
velocity of the gas which follows the charge of oil closes 
the admission valve of the intermitter.” 

Besides these surface devices, recording orifice meters are 
used to measure the inlet gas to the well. Orifice meters 
for measuring the gas from the well are usually placed on the 
gas line from the trap. Pressure gauges are generally used on 
both the inlet gas line, the casinghead, and the tubing head. 


Gas-lift wells may sometimes be controlled solely by pres- 
sure regulation, in which case pressure gauges may be the only 
devices depended upon for regulating the flow of the well. 


Gas-Oil Ratio. When we speak of gas-oil ratio in a gas- 
lift well we must indicate what gas-oil ratio we are referring 
to, for there are several. These were defined in Article 3 of 
this series and are known as the Inlet, the Outlet or Gas- 
Lift, and the Formation gas-oil ratios. 


The Inlet gas is measured at the inlet to the well, usually 
by a recording orifice meter. The Outlet gas is usually 
measured by orifice meter on the gas discharge line from 
the trap and the Formation gas is obtained by subtracting 
the volume of Inlet gas from the volume of Outlet gas. 
These volumes of gas, each divided by the corresponding 
production of oil, give the respective gas-oil ratios. 


QUESTIONS 


1. Explain how kick-off valves operate in starting the flow of a gas- 


lift well. 

2. What are some of the important advantages in using kick-off 
valves in a gas-lift well? In a naturally flowing well? 

3. What types of gas-lift wells benefit most by using kick-off valves? 

4. What are some of the important advantages of pumping a group 
of wells from one gas system and using kick-off valves? 


5. In modern practice what are the most common means of con- 
trolling the flow of a well at the surface? 
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Elements 
of 
Applied Petroleum Refining 


By W.L. NELSON 


Professor of Petroleum Refining, 


University of Tulsa 


HE underlying purpose of all refinery processing is the 

production of marketable products. Because of this fun- 
damental purpose, a study of the uses and specifications of 
finished refinery products provides a broad understanding of 
the necessity for the various refining operations. 


The large number of compounds constituting petroleum 
permits a single product to exhibit a wide range of physical 
properties. The boiling-point of crude petroleum ranges 
evenly from less than minus 100 to perhaps 1300 deg. fahr. 
and the specific gravity from 0.6 to more than 1. Refer to 
Fig. 5 of this series, page 39, December, 1933. During proc- 
essing the crude oil is separated into products, each product 
embracing a certain range of the above physical properties. 
Obviously many different products can be made, depending 
upon the uses for the product and upon the limiting market 
specifications. Petroleum oil specifications usually allow a 
relatively wide range of physical properties. As an example 
consider gasoline. Gasoline is not a distinct, uniform product. 
Depending upon the sales region and upon its use, gasoline 
may have an end-point between 320 and 437 deg. fahr., and 
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may vary in gravity between 50 and 70 deg. A.P.I. Refer 
to Fig. 5. Thus, the amount of gasoline that may be pro- 
duced from a crude oil may vary widely. The same condition 
exists regarding many other refinery products. 


In general, finished refinery products may be grouped a 
follows: 

1. Light Oils—Gasoline, naphtha, solvents and burning 
oils. 

2. Distillates—Fuel oil, Diesel and tractor fuel, and_gas 
oil. 

3. Lubricating Oils—Motor oils, engine oils, machine oils, 
etc. 


4. Greases and Waxes—Cup grease, salve bases and paraf- 
fin wax. 

5. Residues—Fuel oil, coke, asphalt, carbon black, etc. 
Specialties—Medical products, insecticides, etc. 


Gasoline. Gasoline is one of the most important petroleum 
products. The United States Government’ specifies four gaso- 
lines. Two of these are used as motor fuels, namely, the US. 








TABLE 4 
NAME AND GRADE Darkest Corrosion Maximum Distillation Range se P Maximum Vapor Octane 
Color Test 5% 10% 50% 90% E.P. Sulphur % Pressure No. 
GOVERNMENT (Reid) 
1. Aviation—Fighting 25 Required 122-149 203 257 329 
2. Aviation—Domestic ie 25 - 122-167 van 221 311 374 0.1 
. so aor... : ° ce 149-167 284 392 0.1 1 
_ | 2S - 158 257 356 0.1 12 
W.P.R. A.* 
5. No. I—Low Bracket 167 284 392 0.1 59 down 
6. No. II—Middle Bracket 130-145 265 365 0.1 60-66 
7. No. III—Top Bracket 130-145 265 365 0.1 67 up 
AVERAGE Motor FuELs 
8. 1928 - , 265 380 424 0.08 56 
fo Se , 260 370 420 - 60 
10. 1931 Competitive 138 252 365 0.072 9.1 62 
NS ee ‘ 131 244 352 0.072 8.5 77 
*Western Petroleum Refiners Association—Proposed April, 1933. 
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Government Motor Fuel and Motor Fuel V and two are for 
aviation purposes, namely, Aviation Gasoline, Fighting Grade 
and Domestic Grade. Motor Fuel V is a special grade used by 
the government for ambulances, fire engines, emergency 
vehicles, etc. Part of the specifications of some standard and 
average fuels are tabulated in Table 4. Fig. 22 shows the 
boiling-range of some light oils. 

By research and experience to date the most significant 
properties of motor fuels may be summarized as follows: 
1. Anti-knock quality 
2. Volatility 
3. Vapor pressure 
4, Amount of sulphur and gum. 


Other properties, such as color, gravity, I.B.P. and E.P., 
have been found to be of secondary importance. Volatility 
measures the ease with which a cold engine can be started 
and also the rate at which the engine will respond to the 
yse of the throttle during acceleration. The curvature of 
the A.S.T.M. distillation curve is considered as the best in- 
dication of the volatility. The 10, 35, 65, and 90 per cent 
points are particularly significant.” 

The ten per cent point must be low enough to allow 
enough vaporization to start the cold engine with a minimum 
number of revolutions of the motor and at the same time 
must not be so low as to promote vaporization in the gasoline 
feed system. The 35 and 65 per cent points are related to the 
performance of the car after the motor is started and the 90 
per cent point must not be too high or crank case dilution 
and a loss of power will result. The vapor pressure is a check 
on the possibility of vapor-lock in the feed system. The per- 
centage of propane in the fuel is important in governing the 
tendency for vapor-lock. One per cent of propane increases 
the vapor pressure of most fuels by about two pounds. The 
vapor pressure should be as low as possible, retaining at the 
same time a suitable volatility. 

Since the introduction of higher compression motors the 
tendency to spark-knock or violent detonation has attracted 
much attention. Knocking is characterized by a loss in power 
and a strain on the engine mechanism. Although little prog- 
ress has been made in determining the exact nature of de- 
tonation or knocking, progress has been made in manufac- 
turing anti-knock fuels. Certain substances such as lead 


Fig. 22. Boiling range of 
light oils 


- Rubber cement solvent 
2. Lacquer thinner 


3. Aviation gasoline— 
domestic 


4. Premium grade gasoline 
5. Cleaners’ or painters’ 


naphtha 
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tetraethyl® and iron carbonyl* tend to prevent knocking. All 
hydrocarbons have different anti-knock properties and cer- 
tain of these, such as benzol® and those in cracked gasoline, 
are useful in suppressing knocking. Standard Ethyl gasoline 
has an octane number of 76 (1934) and the Q grade of 
Ethyl gasoline must have an octane number of at least 60 
(1934). 

Cracked gasoline often contains gwm-like materials, which 
upon evaporation are deposited on the glasses of filling sta- 
tion pumps, and on the walls of the intake manifold and 
valves® of an engine. No universal specifications for gum 
content have been adopted but the gum content is always 
considered. Gasolines containing from 10 to 50 mg. of gum 
per 100 cc. by the accelerated porcelain dish method are being 
marketed. 

The amount of sulphur that can be safely allowed in gaso- 
line has been a much-discussed question. Quantities as high 
as 0.2 per cent usually will not cause serious corrosion dif- 
ficulties. Nevertheless, due to certain disastrous results with 
high sulphur oils, the quantity of sulphur is usually limited 
to 0.1 per cent. 

The color of gasoline indicates little about its quality, 
although it is an indication of the thoroughness of the refin- 
ing operation and of the tendency to produce gum. Since 
the highly desired anti-knock compounds are partly removed 
by treating, the specification of color has become less and 
less important. Many refiners resort to the use of oil soluble 
dyes to mask the color of the natural product. Dyes ranging 
in color from yellow to dark purple are available.” These dyes 
also serve (1) to identify a gasoline and thus promote con- 
fidence in its advertised quality, (2) to preserve the anti- 
knock properties that would be partly lost in treating, and 
(3) to reduce the cost of refining. 

The demand for volatile and anti-knock fuels has pro- 
moted the development of the natural gasoline industry and 
cracking processes. Our motor fuels consist of natural gaso- 
line for volatility, cracked gasoline or anti-knock substances 
for allaying the tendency to knock and straight-run gasoline, 
which usually constitutes the main bulk of the product. 


Refer to Figs. 6 and 7, this series, pages 40 and 41, Decem- 
ber, 1933. 


























HERE IS A REASON for 

the popularity “Chester” Cas- 
ing and Line Pipe have enjoyed for 
over 30 years. 


Accurate threading, careful work- 
manship and safeguarding the 
product during every stage of manu- 
facture are excellent reasons why 
Chester Casing has proven so suc- 
cessful. 


Chester also makes “Wrought Iron” pipe — 

manufactured from genuine old-fashioned 

hand-puddled muck bar made in our own mills 
from 100% pig iron. 


SOUTH CHESTER TUBE COMPANY 
CHESTER, PA. 


District Sales Managers: Prichard Supply Co., Mannington, W. 
W. E. Gibson, 801 Columbia Bank Va.; Mather and Waynesburg, Pa. 
Bldg., Pittsburgh, Pa. LeValley, McLeod, Kinkaid Co., Iuc., 
H. A. Morse, 30 Church Street, New Elmira and Olean, New York. 
York City, N. Y. Kane Supply Company, Kane, Law- 
J. P. Cooney, 715-716 A. G. Bartlett renceville, Brookville, Pa. 
Bldg., Los Angeles, Calif. Bovaird and Company, Bradford, Pa. 
J. P. Steele, 217 Petroleum Building, Western Supply Co., Tulsa and Okla- 
Fort Worth, Texas. ae Okla.; Dallas, Hous- 
District Offices: = ampa and illow Springs. 


J. D. Swartz, 1231 S. Evanston St., 


Tulsa, Okla. Great Northern Tool & Supply Co., 


Billings and Kevin, Mont.; Kem- 


E. L. Moseley, 2218 Mills St., Hous- merer and Cody, Wyo. 
ton, Texas. Star Drilling Machine Co., 550 Clin- 
Burt S. Shafer, Southwest Represent- ton Street, Portland, Oregon, and 
ative, 4313 Fairfax Ave., ~Dallas, Akron, Ohio. 
Texas, or 217 Petroleum Bldg., Fort Stephen H. McCabe, 508 4th Street, 
Worth, Texas. San Francisco, Calif. 
District Warebouses: Barde Steel Company, Seattle, Wash., 
Houston, Texas; Thenard, Calif. ; and Portland, Oregon. 
San Francisco, Calif. Louisiana Supply Co., Sulphur, La., 


and Brimstone, La. 


__ Distributors: Dunigan Tool and Supply Co., Main 

United Pipe & Supply Co., Charles- Office, Breckenridge, Tex.; Branch 
ton, Danville, West Hamlin, W. Stores, Willow Springs, Pampa, 
Va.; Paintsville, Ashland, Allen, Turnertown, McCamey, Tex., and 
Prestonburg, Kentuck y: Hobbs, New Mexico. 


CHESTER 


STEEL CASING AND LINE PIPE 


$6 
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TABLE 5 
A.P.I. LB.P. 10% 50% 90% 


No. Name and Use E.P. Rec.% 


1, Tire Manufacture, 
Rubber cement sol- 
vent. Trade name 
“Rub-Sol” - - - 78 82 IIL 147 191 222 98 


_ Tire Manufacture, 
Rubber cement sol- 
vent. Trade name 
“Rub-Sol” - - - 70 90 131 193 243 272 95 


nm 


3, Tire Manufacture, 
Rubber cement sol- 
vent. Trade name 
“Rub-Sol” - - - 69 104 143 197 245 278 99 


4. Tire Manufacture, 
Rubber cement sol- 
vent. Trade name 
“Rub-Sol” - - - 66 124 165 202 241 285 99 


5. Same as above, also 
Rubberizing solvent 
Spreader machines. 
No static fire haz- 
ard. “Rubberlene” - 64 136 166 198 240 274 99 


6. Rubber dipped goods 
solvent, “Dip-Sol”- 60 193 212 228 257 289 99 


7, Same as No. 6. Also 
Lacquer Thinner, 
“Dryolene” - - - 58 200 210 228 258 294 99 
V.M. & P. Naphtha 
Cleaners’ Naphtha, 
Paint Remover - - 57 200 229 262 285 312. 99 


9, V.M. & P. Naphtha, 
Mineral Spirits, Tur- 
pentine Substitute, 
Stoddard’s Solvent - 49 300 318 343 385 415 99 


70. Heavy Spirits, V.M. 
& P. Naphtha - - 48 304 326 356 406 438 99 





Industrial Naphthas. The term naphtha is used to refer 
to any light oil product, having properties intermediate be- 
tween gasoline and kerosene. The various solvents, in general 
called Industrial Naphthas, are special products sold in small 
quantities and at special prices. In Table 5 are listed some 
common naphthas and their uses. Refer to Fig. 22. In gen- 
eral, all industrial naphthas must meet the same special tests. 
Unsaturate and aromatic compounds are undesirable and are 
usually limited to two per cent and zero per cent, respectively. 
The naphthas must be free from acidity, non-corrosive by 
the copper-strip test, free from gums or suspended matter, 
sweet smelling so that a petroleum odor is not imparted to 
the manufactured products and well fractionated to elimi- 
nate as much of the fire hazard as possible. The color of 
Stoddard’s or cleaners’ naphtha is usually between 25 and 
30, but rubber solvents and varnish makers’ and painters’ 
naphtha may have a color as low as 21. 


Recently the art of distillation and fractionation has been 
developed to such a degree that pure compounds, or almost 
pure compounds, can be prepared from petroleum. Among 
these compounds are propane, butane, pentane, hexane, hep- 
tane, and octane. Several of these have already been offered 
on the market, and doubtless during the next few years they 
will find widespread use as commercial solvents. Commercial 
butane is sold for gas manufacture and nearly pure propane 
is sold as a bottled gas for cooking purposes. The mineral 
oil solvents should not always be considered as substitutes for 
the other solvents that are now being used, because mineral 


Juty, 1934 





solvents possess properties that are unique and useful so that 
for many purposes they can be used for their own merits. 


Burning Oils. The burning oils represented by kerosene, 
long-time burning oil, lighthouse kerosene and 300-deg. fahr. 
mineral seal oil, as their names imply, are used as fuels in 
household, marine, passenger coach and railroad illuminating 
lamps. Kerosene is the common household, marine and gov- 
ernment burning oil. The 300-deg. mineral seal oil is a high 
grade oil having a Cleveland open-cup flash point of not 
less than 250 deg. fahrenheit. Signal oil for railroad lamps is 
compounded from 300-deg. mineral seal oil and lard or sperm 
oil. Long-time burning oil is the finest grade and in the burn- 
ing test, 650 cc. of oil must not be consumed in less than 
120 hours. 

The value of kerosene is directly dependent upon its be- 
havior in the burning or lamp test. The Saybolt Thermo Vis- 
cosity is also a good indication of the behavior of the oil in 
a lamp. The viscosity usually ranges between 325 and 450. 
However, an oil may have a proper viscosity and yet fail to 
burn satisfactorily. Kerosenes may have a gravity of 38 to 
48 deg. A.P.I. and a flash-point of 120 to 180 deg. fahr. 
(Tag.). The I.B.P. is usually about 340 deg. fahr., and the 
E.P. about 540 deg. fahr., although the government allows 
an E.P. of 620 deg. fahrenheit. Although the gravity is not 
important, many refiners strive to produce a 41.5-deg. to 
43-deg. A.P.I. kerosene and hence most of the kerosene on 
the market has this gravity. An important factor in the 
burning test is the necessity for a small quantity of light 
(naphtha) material in the kerosene. For this reason a little 
naphtha must always be left in the kerosene so that the boil- 
ing ranges of kerosene and gasoline (or naphtha) overlap. 
If the gasoline (or naphtha) and kerosene are too well 
fractionated, the flash-point and I.B.P. of the kerosene’ will 
be so high that it will not burn properly. This overlapping 
of cuts must always be considered when evaluating the gaso- 
line and kerosene from a crude oil distillation curve. 


QUESTIONS 


1. The ASTM end-pcint and initial boiling-point of gasoline are not 
always specified. Why are they so neglected? 


2. List the four most significant performance properties of gasoline. 
3. Define the term naphtha as used in the petroleum industry. 


Give the octane number, vapor pressure, sulphur content and approxi- 
mate boiling-range of a competitive grade of gasoline. 


What is the octane number of Ethyl gasoline? 
Why are dyes used in manufacturing gascline? 
What raw stocks are blended in producing commercial gasoline? 
Name several Industrial Naphthas or Solvents. 


oe =~ a Se 


What is the initial boiling-point and the end-point of kerosene? 


REFERENCES 


1Gasoline, Motor, U.S. Government, pamphlet VV-G-101, Motor Fuel 
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NATIONAL 


PUMPING UNITS 


cae. TYPES H-6 AND H-7 










An East Texas installation of the 
H-6 Pumping Unit with National 
Type H Belt Tightener and with 
Superior 40 H. P. Gas Engine. 


Bulletin No. 534-A 


free on request. 


The National Type H-6 and H-7 Pumping Units are sturdy reduction gears for operating 

walking beams. Designed and constructed for supporting heavy rod line loads, which 

are balanced over an unusual range of conditions, these Units will operate indefinitely 
at their rated capacities efficiently and economically. 
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Quite Possible 


First Chorine: If you had your choice 
between a millionaire you didn’t like 
and a poor man you liked very much, 
which one would you marry? 

Second Chorine: Why, you’re speak- 
ing of something impossible. 

First Chorine: Oh, it’s not so im- 
possible. 

Second Chorine: It certainly is. How 
could there be a millionaire I wouldn’t 
like? 

ee 

“T called at the hospital and they told 
me I had another mouth to feed.” 

“Congratulations! Is it a boy?” 

“No, a tapeworm!” 

rr 

Jerry: I call her my eighteenth cen- 
tury girl. 

Girl: Old fashioned? 

Jerry: No. That’s what she’s cost so 
far. 

yr? 

Boy: If I had a million dollars do you 
know where I’d be? 

Girl: Yes, you’d be on our honey- 
moon, 

yong 


The Optimist 
Hungry Customer (standing at lunch 
counter): One roast beef sandwich. 
Polite Waiter: Will you eat it here 
or take it with you? 


Hungry Customer: 1 hope to do 
both. 


sf sf y 


You Said It 


Naval Recruiting Officer: How 
would you like to see the world? 

Hollywood “Extra”: At my feet, 
captain, at my feet! 

_— . 

There were three politicians, Brown, 
Smith and MacGregor, who entered a 
bar for a round of drinks. Brown stood 
4 round, Smith stood a round, and Mac- 
Gregor stood around. 


.¢# 
Willie: | have an awful toothache. 


Tommie: I'd have it taken out if it 
Was mine. 


Willie: Yes, if it was yours, I would, 
too.— Missouri Outlaw. 
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Among the guests at a banquet was 
one whose continued rudeness made 
him objectionable to the rest of the 
company. His conduct, although al- 
most unbearable, was tolerated for 
some time, until during the course of 
the meal he held up on his fork a 
piece of meat which had been served 
him and in a vein of intended humor 
remarked, “Is this pig?” 

“To which end of the fork do you 
refer?” asked a quiet-looking man sit- 
ting at the other end of the table. 


7 7 7 


Mrs. Kelly: Does your husband come 
home and throw his arms around you, 
Mrs. Murphy? 

Mrs. Murphy: Yes, sometimes be- 
fore I can strike a blow. 


. £4 


Suitor: | wish to marry your daugh- 
ter, sir. 


Dad: Do you drink, young man? 
Suitor: Thanks a lot, but let’s settle 
this other thing first. 


fl 7 7 


Bricklayer: Well, I see you brought 
your tools with you. 


Plumber: Yeah, I’m getting more 
absent-minded every day. 
e + F¢ 


Wife: Before you leave for work, 
where did you set the mousetrap? 


Husband: It’s right where you can 
put your finger on it. 


, + 7 


“So you live across the street from 
that poorly-lighted public park? Have 
you ever seen any strange things there 
at night?” 

“Yeah, I once saw an empty bench.” 


sf 7 A 


Sandy: Can I get a new nose here 
for ten dollars? 
Nurse: Ten dollars? With pleasure! 
Sandy: And how much without the 
pleasure? 
A 


Movie Director: Would you like to 
be my assistant? 
Studio Worker: Well, yes and no. 


Movie Director: Never mind, I can’t 
use you. You talk too much! 
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Old Weary Willie humorously re- 
lates the time he knocked on a back 
door for a feed and all the lady had on 
was a kettle of potatoes. 


—Brid geport Bulletin. 
7 7 7 


Jack and Jill went up the hill 
Upon a moonlight ride; 
When Jack came back, 
One eye was black— 
His pal, you see, had lied. 


7 7 7 


We are reminded of the fellow who 
stood in front of the dental display 
window. “I think I'll get a pair like 
that,” he mused. 

“Hush,” said his companion, “‘don’t 
you know it’s impolite to pick your 
teeth in public?” 

a 


“How did you come out in the pie- 
eating contest?” 

“Oh, Joe came in first and I came 
in sickened.” 


. £ 7 


“Ruth certainly is dumb. I asked 
her if she had read “The Three Mus- 
keteers’ and she replied that she didn’t 
like books aboyt insects.” 

“Where can I get that book? I like 
books about insects.” 


7 7 7 


Joe: 1 write jokes to keep the wolf 
from the door. 
Moe: I see; you read them to the 
wolf. 
5 7 7 


If you’re sitting in the back row of 
a de luxe movie theatre balcony and 
you see little black specks in front of 
your eyes, don’t be alarmed. That’s the 
moving picture. 


7 7 7 


Bottoms Up 
Frenchman: ll drink to the day I 
win the woman I love! 


American: ll drink to the day I 
make my first million! 

Irishman: G’wan with yez! I'll drink 
to the day I die! 


7 7 7 


Two pints also make one cavort. 
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Cooper-Bessemer's G-MG Air Compressor 


be G-MG gas-engine-driven air 
compressor manufactured by the 
Cooper-Bessemer Corporation, Mount 
Vernon, Ohio, was developed to fur- 
nish air for the pneumatic pumping of 
oil wells. While the compressor cylinder 
end of this engine has especial features 
that were designed to meet the condi- 
tions imposed by this particular 
method of pumping, the unit also will 
find a wide market wherever an air or 
gas compressor of its size is used, its 
manufacturers believe. 

The power end of the unit is an 
adaptation of a standard G-AG oil 


bitt main bearings, provision is made 
for furnishing Timken roller bearings 
if the purchaser prefers them. 

The compressor end is an adapta- 
tion of a standard Cooper-Bessemer 
double-acting compressor cylinder. It 
is built with a removable cylinder liner 
and the construction is such that this 
liner can be changed to give a limited 
range of diameters. 

Standard concentric ring plate valves 
of the same type that have been used 
in the large 1000- to 1500-hp. Cooper 
gas and air compressors are used in this 
small unit. One end of the cylinder 





field 2-cycle engine. The power cylinder 
is the same diameter and stroke and 
has the same auxiliary equipment, such 
as magneto, governor, lubricator, etc. 
This was done so that oil companies 
using G-AG standard oil field engine 
will not need to carry a duplication 
of spare parts if they wish to use the 
pneumatic method on a part of their 
wells. 

The engine bed has been extended 
with a bolt circle for attaching the 
compressor cylinder. A longer than 
usual wristpin permits the attaching 
of distance rods to the main crosshead 
for driving the -compressor. This 
method of drive allows the connecting 
rod and crosshead, as well as the crank- 
shaft and main bearings, to be the same 
as are used in a standard pumping 
engine. 


While the engine is built with bab- 


a 
‘ 
. 


is used for the circulating compressor, 
the other end providing the make-up 
air. 

A special piston rod packing, con- 
sisting of six grooves of metallic pack- 
ing and three grooves of composition 
soft packing separated by a lantern 
ring, is used on the compressor piston 
rod. An automatic control operating on 
the suction valve of the make-up end 
maintains a constant quantity of air in 
the entire system, even though the 
amount of leakage from day to day 
may vary. 

The unit is rated. 35 hp.-at 210 
r.p.m. and 50 hp. at 300 revolutions 
per minute. A larger size unit of this 
same general design using standard 
G-AO pumping engine parts also is 
available. This unit is rated 45 hp. at 
200 r.p.m. and 65 hp. at 300 revolu- 
tions per minute. 








TAG Damplifier 
: TAG magnetic clutch flow 


controller, first introduced in oil 
work nearly two years ago, is now being 
furnished with an advanced type air 
operated control mechanism known 3 
the TAG damplifier. 

The manufacturer, C. J. Tagliabue 
Mfg. Co., Brooklyn, N. Y., reports the 
complete success of the magnetic 
clutch construction for which the fol. 


lowing advantages are claimed, (1) 
corrosion-proof because internal parts 
are all stainless steel and immersed in 


mercury, (2) entire freedom from 
leaking or b:nding because there is no 
stuffing box, (3) manometer construc- 
tion suitable for 2500 lb. working pres- 
sure. 

The TAG damplifier control 
mechanism employs the principle -of 
damped amplification. The combina- 
tion of an inherently balanced primary 
or detector control system with a 
secondary amplifying control system 
makes possible the complete realization 
of every desirable characteristic of 
automatic control. 

The TAG damplifier will maintain 
the setting point precisely, even 
though this may require at times an 
almost closed diaphragm valve and at 
other times an almost wide open valve. 
Under all conditions throttling ‘non- 
hunting regulation is provided. Smooth 
compass-line control is secured, and 
even when extraordinarily upset con- 
ditions momentarily throw off the con- 
trol, the TAB damplifier brings it back 
right to the setting point without 
overswinging. 
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Williams Lower Valve 
Puller 


C. WiLtLtiaMs & CoMPANy, 
» Wayne, Ohio, recently made the 

first general introduction of their Wil- 
liams Lower Valve Puller, used for 
pulling oil well valves. 

The manufacturers point 
out many features of the 
valve puller: To equip a 
well it is not necessary to 
first pull the lower valve. 
The puller is used as the 
bottom of the traveling 
valve and is placed in the 
well at time of pulling the 
upper valve. The tap thread 
is protected by a shield that 
absorbs all blows. The shield by itself 
is a lock which, by the weight of the 
rods, grips to the standing valve cage. 
When the rods are turned the tap 
screws into the standing valve cage, 
connecting the two valves. The valves 
can be disconnected in the same man- 
ner. When a well accumulates scale, 
sand, mud or other foreign matter in 
the tubing it can be washed without 
the valves having to be pulled. The 
teeth in the shield-lock will not injure 
the standing valve cage even with an 
usual amount of hammering on the 
valves, it is stated. 

The Williams puller is cadmium- 
plated and non-corrosive. 








Lunkenheimer Plug-type 
"Ferrenewo' and "Renewo" 
Valves 


FF” SEVERE service demanding maxi- 
mum resistance to destructive 
action on valve seat bearings, The Lun- 





kenheimer Company, Cincinnati, Ohio, 
has developed “‘Renewo” and “Ferre- 
newo” valves with plug-type “NSS” 
alloy seats and discs. 
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“NSS” alloy (patent applied for’) is 
a new and exclusive Lunkenheimer re- 
search development. It is a non-galling, 
non-ferrous composition of great hard- 
ness (300 Brinell); resistant to wear, 
abrasion, erosion and corrosion, and re- 
tains its hardness at high temperatures. 

Plug-type valves are made with full 
length, deep-seated plugs. Each plug 
is ground into its own seat, to a uni- 
form bearing from end to end, insur- 
ing a leak-proof fit, the manufacturers 
state. 


Iron body bronze mounted ‘“Fer- 


renewo” plug-type valves are made for 
150-Ib. SP., while the bronze ‘“‘Renewo” 
valves are available in both 200 and 
300-lb. SP. patterns. 

Excepting bodies and bonnet rings, 
all parts of ““Ferrenewo” and medium 
“Renewo” valves are interchangeable, 
making it necessary to carry but one 
stock of parts for both valves. This in- 
terchangeability feature likewise ap- 
plies to the various patterns of extra 
heavy “Renewo” valves. 

Plug-type valves are illustrated and 
described in booklet 541-A. A copy 
will be sent on request. 








WON'T 
SETTLE 


OUT 
in the 


DITCHES 





COLLOIDAL 


Distributed by The Republic Supply Co., in the Mid-Continent and Gulf Coast areas 





Colox has those peculiar properties 


that prevent it from settling out. 
The tiny particles stay in suspen- 
sion. This feature saves you money 
and speeds up the job. Colox is 
the improved conditioning material 


for rotary drilling fluids. 
a“ 


manufactured under exclusive license by 


Geo. S. Mepham Corp., 


2001 Lynch Avenue, East Saint Louis, Ill. 
for Mid Continent and Gulf Coast areas and 


C. K. Williams & Co., 


of California, Ltd., Shellmound Park, 
Emeryville, for Pacific Coast area 


Under U. S. Patents Nos. 1,575,944-5 


OX 


IRON OXIDE 
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C-1, /2-Ton International Truck 


N THE DESIGN of the new Model C-1, 
Y4-ton six-cylinder International 
motor truck of the International Har- 
vester Company, Chicago, Illinois, spe- 
cial consideration has been given to the 
ever - increasing de- 
mand for pleasing 
lines and color com- 
binations. A sloping 
V-shaped radiator 
with polished stain- 
less steel molding and 
satin - finish alumi- 
num grille, deeply 
crowned and val- 
anced fenders, streamline hood and 
cowl all help to make this new C-1 an 
attractive-looking light hauling unit. 
The wheelbase of 113 in. is espe- 
cially suited for light delivery bodies. 
Sturdiness of construction is enhanced 
by a deep frame reinforced by numer- 
ous cross members. The cam-and-lever 
steering gear, roller bearing anti-fric- 
tion joints, hydraulic pressure-gun 
chassis lubrication and chrome molyb- 
denum steel axle shafts are noteworthy 
chassis features that make for safety 
and economical operation. 
The engine of the new Model C-1, 
'4-ton International develops 78.5 


maximum b.hp. at 3400 revolutions 
per minute. Low-cost engine main- 
tenance and operation is facilitated by 
removable and replaceable precision- 
type main and connecting rod bear- 





ings, hardened exhaust-valve seat in- 
serts, pressure lubrication, downdraft 
carburetion and air cleaner. The bore 
is 335 in. and stroke 41% inches. The 
total displacement is 213.2 cubic 
inches. Meximum torque of 151 Ib. ft. 
is developed at 800 to 1400 r.p.m. 
The 9-in. clutch is of the single- 
plate type, with built-in vibration 
damper. The transmission provides 
three speeds forward and one reverse, 
with respective reductions of 3.06 to 
1, 1.6 to 1, 1 to 1, and 3.77 to 1. Extra 
long semi-elliptic springs insure easy 
riding for all loads. Front springs are 
36% by 154 and rear 51 by 134 inches. 








Trojan Governor for Use on Turbine-Driven Mud Screens 


AN interesting de- 


velopment in the 
manufacture of steam 
turbines is the design 
of an automatic 
trouble-proof gov- 
ernor for use on tur- 
bine-driven mud 
screens. The Califor- 
nia Bettis Company, 
of Los Angeles, man- 
ufacturers of the 
Trojan Turbine, an- 
nounce the new Tro- 
jan Governor, which 
is supplied with their 
turbines, or can be 
supplied as a gover- 
nor to use with other 
turbines. 

The Trojan Gov- 
ernor is independ- 
ently operated and 
does not come in con- 
tact with the steam; as the speed falls 
off the turbine valve opens fully, which 
easily takes care of “slugs” of water 
commonly accumulating in steam lines 
furnishing steam for turbines. 

The Trojan Turbine itself is almost 
automatic in its lubrication, the two 
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bearings being oil-sealed and normally 
run for a month without attention. 

The turbines are shipped from the 
factory, adjusted for the correct speed, 
and are said by the manufacturers to 
give as little trouble as an electric 
motor. 





Manhattan A.P.I. Compen. 
sated Belt 


— MANHATTAN A.P I. Compey. 
SATED BELT (patent applied for) is 
distributed exclusively to the oil jn. 
dustry by the National Supply Com. 
panies. Years of research were required 
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to perfect a belt designed to compen- 
sate within its own structural mem. 
bers for the major shortcomings of the 
best standard belts, their chief handi- 
cap being the high tension at which 
they must operate to develop the rated 
hp., the manufacturers state. 

A Manhattan A.P.I. Compensated 
Belt develops twice the rated hp. at 
one-half the tension and with one-half 
the amount of slip of a standard belt, 
it is stated. For peak loads and starting 
it has a 100 per cent overload margin 
of safety. 

The tendency for fasteners to work 
loose and pull out is materially reduced 
by the compensated construction. The 
plies of the belt carry the load equally 
distributed as they bend around the 
pulley. 

The belt operates efficiently indoors 
or out-of-doors, it is pointed out. 





Correction 


In the article entitled ‘““Heggem Ro- 
tary Drilling Valve” which appeared 
in this section of THE PETROLEUM 
ENGINEER for June, we inadvertently 
used as an illustration a Heggem Ro- 
tary Valve for pipe line and refinery 
use. In the body of that article it was 
stated that a 7-in. valve on which there 
is 400 lb. pressure can be opened by one 
man in 35 seconds. The pressure, of 
course, was a typographical error and 
the sentence, to be correct, should have 
read “‘a 7-in. 6000-Ib. test valve can be 
opened under 4000 lb. pressure by one 
man in 35 seconds.” 
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Kennedy Globe and Angle 
Valves 


NEW LINE of heavy standard 
A bronze globe and angle valves is 
being offered by the Kennedy Valve 
Manufacturing Company, Elmira, N. 
Y., with several new features in de 
i. interesting departure in the 
manufacture of the valves is the cad- 
mium plating of the malleable iron 
union bonnet ring and stuffing box 





nut. This finish was selected after ac- 
celerated weathering tests had shown 
it afforded permanent protection 
against rusting, the manufacturers 
state, and an additional feature is the 
self-lubricating quality on the threads. 
The cadmium plating will not chip or 
wear off, it is stated. 

Union bonnet ring construction is 
used for these valves with malleable- 
iron bonnet ring for strength and rig- 
idity, and a bronze-to-bronze true 
union joint between the body and the 
bonnet. 

Another feature of the valves is the 
special design of the bearing surface 
between the stem and the disc holder. 
The stem head has a rounded machined 
bottom surface which makes a low- 
friction bearing contact with a smooth 
milled recess in the disc holder. This 
construction not only reduces friction 
to a minimum, but also is found to 
make the valve easier to open, and in 
closing it can be made absolutely 
tight. 

A feature which reduces operating 
friction is the use of four guide prongs 
on the disc holder which prevents tip- 
ping or binding of the disc holder as 
the valve is opened or closed. These 
guide prongs also permit holding the 
disc holder firmly, but without dam- 
age, in a vise for replacement of the 
disc, 

Many additional changes in design 
ave been made. For example, the 
raised seat in the body is unusually 
high, adding to the life of the disc 


since it increases the distance which 
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the disc must wear down before the 
rim of the disc holder strikes the metal 
at the base of the raised seat. Also, 
the slip-on disc holder is designed to 
lock on the stem at a definite position, 
wide open, so that it cannot fall out, 
become damaged or interfere with 
assembly of the valve. A half turn of 
the stem releases the disc holder. The 
valves can be repacked under pressure, 
and the cadmium plated packing nut is 
not only made of malleable iron for 
greater resistance to rough usage from 
pipe wrenches, but also is exception- 
ally long with an unusual number of 
threads, thereby adding to the life of 
the packing. 








Other features of interest to valve 
users are the comfortable-grip, non- 
heating handwheel, the interchange- 
ability of all operating parts of both 
globe and angle valves of the same 
size, the special molded self-lubricat- 
ing packing, the large number of 
heavy contact threads on the stem, and 
the high grade material and finish 
throughout the valve. 

These valves are known as Kennedy 
Fig. 89 Globe Valve and Fig. 90 Angle 
Valve. They are made in a full range 
of sizes from 1% in. to 3 in., inclusive, 
and are suitable for 150-lb. working 
steam pressure and 250-lb. working 
water pressure. 
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Kobe Heat-Treated Screen 
Casing provides the highest 
possible factor of safety in 
the hole,* due to its superior 
strength, which in turn results 
from our exclusive method of 
perforating and heat treat- 
ing the metal adjacent to the 


seats. 


\ Export Office: 
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*Based on tests made almost 
continuously ever since Kobe 
Pipe was first developed. 
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3040 East Slauson Avenue 
Telephone Jefferson 4177 
Huntington Park, California, U.S.A. 


50 Church St. (Room 1851) 
Telephone Cortlandt 7-8158 
New York, N. Y. 
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American 


Flammered 
Piston Rings 





In Every Size 





And one of the largest — an 
American Hammered Piston 
Ring 78 inches in diameter 






One of the smaller members of that was used in the low 
the family — an American Ham- pressure cylinder of a triple 
mered Pi:ston Ring just one inch expansion engine aboard the 
in diameter. S. S. Huguenot. 





Angle Joint Cronin. Inner Step Seal Ventilated Scraper Drain Three-piece Step Seal 
Power Ring Seal Power Ring Power Ring Oil Ring Oil Ring Compressor Ring Segmental Ring 
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“USED BY AMERICA’S LEADIN 


THE AMERICAN HAMMERED PISTON RING COMPANY 
1410 Bush Street... Baltimore, Md. 


i: Hammered Tension Can’t Wear Out 
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ACH operation in the making 
E of a Dresser joint, except actual 
field assembly, is factory controlled. 
Each joint is built by factory ex- 
perts working under the most ideal 
conditions, with the most modern 
equipment. These factory-made 
joints are so simple that uniformly 
dependable installations are made 
in the field with a minimum of ef- 
fort and skill. Accuracy in the fac- 
tory permits the greatest speed and 
efficiency on the job and has made 
it possible for three generations of 
pipeliners to rate “100% perfect” 
in pipe-joint making. 








S. R. DRESSER MFG. COMPANY 
Bradford, Pa. 


In Canada: Dresser Mfg. Company, Ltd. 
32 Front Street, W., Toronto, Ontario 


RESSER sonnare’ 
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~ Accuracy in Lo 





cating Telephone 


Line Trouble 


S a result of the widespread use of two- 
wire metallic communication systems, 
many pipe line companies have installed 
various types of testing apparatus. This 
equipment, designed to determine the location of a shorted 
line, or other cause of service interruption, is almost exclu- 
sively of the variable resistance type, known as the Wheat- 
stone Bridge. Calculations resulting from balancing the in- 
strument are not intricate, and are reasonably accurate. How- 
ever, a far more accurate determination of the exact loca- 
tion of a service interruption, with the time required for 
making the mentioned calculations reduced to an absolute 
minimum, is possible by constructing a graph of the resist- 
ance elements of the telephone circuit in use. 

Briefly, the primary factors considered in the location of 
trouble are: resistance of the line to the point of interrup- 
tion (as shown by the bridge when the needle of the galva- 
nometer has reached a zero), the resistance per mile, the 
average temperature of the wires, and the addition or sub- 
traction of resistance due to a difference in wire texture. 


The equation would read: 


Resistance as shown on bridge _ 
Resistance per unit mile 
apparent actual distance plus or minus tempera- 
ture effect = corrected distance plus or minus con- 
stant resistance factors due to difference in wire 
diameter or texture = actual distance in miles. 





It is customary to number the telephone poles and, assum- 
ing that 35 poles are used to each mile of line, the actual 
distance is further divided by 35 to give the pole number 
from the point of test. Failure to take the temperature fac- 


Temperature Corrected Resistance Graph 


F. B. TAYLOR, Jr. 


By tor into account in the calculations, 4) 
though only .004 ohms per degree oun 
change, may readily amount to 20 miles in 
a 400-mile test. 

In constructing a resistance graph as shown the greatest 
accuracy is obtainable only by actual line tests. A day should 
be chosen when the temperature of the entire length of line 
is fairly even. It is not necessary that the system be at an 
average summer or winter temperature, as this is corrected 
in the graph itself. 

The telephone repairmen should each patrol their section 
of line, placing a short at regular distances. The. resistance, 
as read from the bridge to these known locations, is then 
placed on the graph as points, and located as to resistance 
readings in ohms and pole number. The resultant string of 
points forms the foundation of the primary curve. The fact 
that the points are not in a straight line does not mean that 
the resistance readings were in error, as adjacent and parallel. 
ing lines, or corrosion, or change in wire texture, will pro- 
duce sags or humps on the graph. 

Investigation by the U. S. Bureau of Standards has ¢. 
tablished that the resistance coefficient varies with wire tex- 
ture, but that the relation of conductivity to temperature 
change is substantially an unvarying ratio. Consequently the 
primary curve may accurately and permanently be corrected 
to different temperatures without further tests. The accepted 
temperature factor for resistance correction is 0.4 per cent 
increase for each degree cent. increase, or 0.222 per cent for 
each degree fahr. increase. 


For checking purposes the accompanying table gives the 


for Tele-Systems, with an Emergency Hookup 
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Hookup for Emergency Ground 
Circuit 
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Sy & 53-- Single- pole, two-way switches 
Sz -- Single-pole, one-way switch 


resistance in ohms per 1000 ft. of new wire at a constant 
temperature of 68 deg. fahr. (20 deg. cent.) 

In plotting the various temperature curves, the points ar- 
rived at during the test are relocated in relation to a higher 
or lower temperature average, the point on the line remain- 
ing constant; as, for example, supposing the tests were made 
while the average temperature was 70 deg. fahrenheit. The 
resistance to the same point at a temperature of 50 deg. 
fahr. would be the former resistance minus .222 per cent 
multiplied by 20. Conversely, at 80 deg. fahr. the resistance 
would be the former reading plus .222 per cent multiplied 
by ten. 

No calculations are necessary with the completed graph. 


_ The pole number at the point of interruption is read directly 


from the graph, and is already corrected to temperature 
change. Under average operating conditions this method has 
been found to be 85 per cent more accurate than separate 
calculations. Likewise, the time out of service is minimized. 


Use of an Emergency Grounded System 


It is readily possible by a simple arrangement to change 
a two-wire metallic circuit into a grounded system by means 
of switches. When it is vitally important that service be 
maintained, both overhead lines may be used as one carrier, 
the ground forming a return. 


Although a grounded system 50 miles in length is com- 
monly considered of average maximum length, adequate 
communication is possible over a distance of 400 miles or 
more. It is quite probable that the metal of the pipe line is 
instrumental in carrying the voice over such distances. One 
such emergency system is in use at present by a pipe line 
company between points 435 miles distant. The background 
noise is high but speech is intelligible and the ordinary hand 
generator is sufficient to ring the distance unless both over- 
head wires are broken. 

The arrangement of switches should be similar at both 
switchboard terminals. The ground connection of the light- 
ning arrestors is adequate for the ground return. 





Table Showing Resistance of New Wire at a Constant 
Temperature 
Obms Resistance 
B. and S. Diameter per 1000 ft. at 
Gauge No. $q. in, 68 deg. fabr. 
5 .026 -3133 
6 021 3951 
7 016 -4982 
8 -013 -6282 
9 -010 -7921 
10 -008 -9989 
11 -006 1.260 
12 -005 1.588 
13 -004 2.003 
14 -003 2.525 
15 -002 4.016 




















Youngstown's Prize-Winning Exhibit 








The exhibit of the Youngstown Sheet and Tube Company 
that won the prize as the most informative exhibit at the 
Inform-a-show” of the nineteenth annual convention of the 


National Purchasing Agents’ Association, Cleveland, June 
18 to 21. 
a 
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On the right of the counter is a complete working minia- 
ture model of a butt-weld tube mill, including furnace, 
drawing bench, cooling rack and cut-off saws. On the left 
is a model of a new automatic sheet finishing mill. A model 
of the famous “Nullmeyer” wire drawing block is in the 
foreground. All these models were in actual operation. 

On the background of the exhibit are mounted colored 
photographs printed upon glass and illuminated from behind 
the panels, depicting various phases of steel production in 
their natural colors. 

The entire exhibit was designed by Myron S. Curtis, sales 
promotion manager of the company, and built in the com- 
pany’s shops. The photographs are the product of the com- 
pany’s photographic laboratories. 





The Louis Allis Company Opens 


Atlanta Branch 


The Louis Allis Company, Milwaukee, Wisconsin, recently 
opened a direct factory branch office in the Bona Allen Build- 
ing in Atlanta, Georgia, to serve the states of North Caro- 
lina, South Carolina, Georgia, Florida, Alabarria, Tennessee 
and Mississippi. Sales offices in Birmingham, Charlotte, Green- 
ville, and 19 service stations located at strategic points 
throughout the aforementioned states will be under the 
supervision of the Atlanta office. The office and southeastern 
territory is in charge of George C. Gardner, who has. been 
identified with the electric motor industry in Atlanta and 
the South for many years. 
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SKF Industries, Inc., Consolidate Executive 


Offices with Philadelphia Plant 


After 20 years in New York City, the executive offices of 
S K F Industries, Inc., have been consolidated with the Phila- 
delphia plant, one of the most modern in Philadelphia. The 
SK F Industries, Inc., is equipped to make scientific studies 
and to advise on anti-friction problems and design, inasmuch 
as it is a part of a world-wide organization maintaining six 
research laboratories, 15 plants and 250 factory branch offices. 














Philadelphia Factory 


Among its 23,000 employees 28 languages are spoken. The 
special ore it requires comes from its own mines, and special 
steel from its own mills. The charcoal it uses in processing 
its special steels comes from its own forests. 


In the belief that a precision product requires every mod- 
ern facility, the company has not only scientifically grouped 
its departments, but has made large expenditures for latest 
scientific and mechanical devices. 





Here’s the MODER 


To Set Liners! 


Today's engineering technique in setting liners con- 
sists of two vital operations—first, to safely and rapidly run 
in; and, second, to easily and positively disconnect. Com- 


plete success is always assured with the 


LANE-WELLS LINER SETTER 


The strong, threaded connection insures speed and 





W. E. Umstattd New Head Timken 
Roller Bearing Co. 


At a special meeting of the Board of Directors of 
Timken Roller Bearing Company, Canton, Ohio, held J 
16, H. H. Timken resigned as president of the company an4 
William E. Umstattd was elected to succeed him. Mr. Tis: 
ken remains as Chairman of the Board. Mr. Umstattd has 
been with The Timken Roller Bearing Company since leay; 
the army in 1919 and has worked in all departments of the 
plant, being, at various times, assistant superintendent, assist. 
ant factory manager and until January, 1932, factory map. 
ager. He was then advanced to the position of executive vice. 
president, so that for the last two and one-half years he has 
had intimate contact with all activities of the com 
Henry H. Timken, Jr., was elected a vice-president of The 
Timken Roller Bearing Company and a vice-president of 
The Timken Steel and Tube Company. 


Pittsburgh Equitable Sends Message on 
Record-Breaking Flight 


The Pittsburgh Equitable Meter Company and the Merco 
Nordstrom Valve Company, along with other Pittsburgh 
exhibitors at A Century of Progress, took advantage of 
Colonel Roscoe Turner’s record-breaking flight between 
Pittsburgh and Chicago to congratulate Rufus C. Dawes on 
the success of the 1933 World’s Fair and to extend their 
greetings on the opening of the second exposition for 1934, 

The 104-minute flight, at an average speed of 240 mils 
per hour, shows the progress made in transportation just as 


the exhibit at A Century of Progress of Pittsburgh Equitable 


and Merco Nordstrom depicts the progress made in the 
measurement and control of gas, oil, gasoline and other fluids 
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safety under all “running-in" conditions. After the liner is 
set, the string is lifted a few inches to take the weight off 
the liner. Rotation to the right causes the body to strike 
the enclosed seated key (shown in transverse section) and 
produces a jarring effect which readily breaks the left hand 
thread connection. 

The sliding member is sealed off by the enclosed 
packing gland which permits circulation through the liner 
before its is disconnected. 

Ask for Bulletin No. 1!-A, which contains 

complete information on Lane-Wells Liner 
Setters, Hangers and Adapters. 
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Los Angeles, Calif. 
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Harry C. Morehouse and Charles D. 
Wagner Promoted 


E. M. Smith, presi- 


announced the ap- 
pointment of Harry 
C. Morehouse as sales 
manager, machinery 
division, of the Emsco 
Derrick and Equip- 
ment Company to 
succeed Charles D. 
Wagner, who has 
been made vice-presi- 
dent and manager of 
the D+-B Pump and 
Supply Company, 
division of Emsco. 
Mr. Morehouse, a 
graduate of the Uni- 





HARRY C. MOREHOUSE 


has for the past eight years been assistant to E. W. Goeser, | 


vice-president and manager of production, also acting as 
lisson officer between the engineering, manufacturing and 
sales departments. 


Charles D. Wag- 
ner, who has been 
appointed vice-presi- 
dent and manager of 
the D+-B Pump and 
Supply Company, 
division of the Emsco 
Derrick and Equip- 
ment Company, will 
bein complete charge 
of all company oper- 
ations in California 
and the Mid-Conti- 
nent and will handle 
exports. 

For the past ten 
years he has been 
vice-president 
and sales manager of 
the Emsco Derrick 
and Equipment Com- 
pany, in which posi- 
tion he established an enviable reputation, guiding the sales 
organization through the most trying times in the history 
of the supply business. 

One of Mr. Wagner’s first acts upon becoming vice-presi- 
dent and manager was to announce the appointment of L. C. 
Scott as sales manager of the Mid-Continent division of 
D+B Pump and Supply Company. Mr. Scott for many years 
has been active in the pumping equipment field, covering 
the whole of the Mid-Continent. 





CHARLES D. WAGNER 





Link-Belt Opens Warehouse in Dallas 

The Link-Belt Company, Chicago, IIl., recently opened a 
warehouse at 413-15 Second Avenue, Dallas, Texas, where 
extensive stocks of Caldwell and Link-Belt conveying and 
Power transmitting machinery are carried. E. G. Wendell is 
resident manager. 
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geared PUMPERS 








has long been active | 
in the sales and engineering work of the supply business and | 





CAPACITIES FROM 90 TO 100 H.P. 








T will pay you to find out about these new 

IDECO “Double reduction-Twin crank” 
units and the many distinct advantages they 
offer. Built with characteristic IDECO thor- 
oughness, they assure the highest possible 
efficiency on the pumping job. 


This new “D-T” series is equipped with 
IDECO’S new “individual” pitmans hung 
from a pivoted cross-beam equalizer and 
working in spherical roller bearings at both 
ends. Herringbone gears, Alemite lubrication 
and roller bearings throughout. “Six-hole” 
cranks can be furnished for maximum stroke 
of 72 inches. The units lend themselves to 
both single or multiwell pumping service. 
May be equipped with sprockets for the op- 
eration of tubing hoists. 


For full details write for IDECO 
Bulletins Nos. 100D and LOOE. 


The International Derrick & Equipment Co. 


Branches in all leading oil centers 


Beaumont, Texas Los Angeles, Calif. 
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Every Day 
AXELSON 





Pumps and 
Sucker Rods 
Establish 
Performance 
Records 


for 




















=|] Long Life jj 


AXELSON MANUFACTURING CO. 


P.O. Box 710, Vernon Station, Los Angeles 


St.Louis 50 Church St.. New York Tulsa 


her tet ace ME 
Mid-Continent and Eastern Distributor: 
Frick-Reid Supply Corporation 


Rocky Mountain Distributor: 
Great Northern Tool & Supply Company 
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The Petroleum Engineer Publishing Company, 
P. O. Box 1589, Dallas, Texas. 


Date 


Enter my subscription to The Petroleum Engineer from above 
date for one year, to be sent to me at address below, for which 
I —_, _ you (check) (cash) in the amount of $1.00 ($1.65 
in Canada). 
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Transferred 





H. B. SIMCOX 


H. B. Simcox, manager of the California division of the 
Continental Oil Company, has been made manager of the 
Texas-New Mexico division and transferred to Fort Worth, 





D. A. Nemser Appointed Engineer with 


International Nickel 
Dr. J. F. Thompson, vice-president of The International 
Nickel Company, Inc., New York City, has announced the 
appointment of D. A. Nemser as development engineer, with 
headquarters in Hartford, Conn. Mr. Nemser was for ten 
years associated with the metallurgical staff of Pratt & Whit- 
ney Manufacturing Company, Hartford, Conn., occupying 
the position of chief metallurgist for the last five. In his new 
capacity he will work with manufacturers throughout the 
New England territory on problems involving the selection, 
heat treatment and utilization of nickel alloy steels, nickel 

cast irons and other alloys containing nickel. 


R. S. Archer Joins Republic Steel Staff 

R. S. Archer has joined the staff of Republic Steel Corpora- 
tion, Youngstown, Ohio, as chief metallurgist of the Chicago 
district, according to an announcement by Earl C. Smith, 
chief metallurgist of Republic. E. Larned remains as assistant 
chief metallurgist of the Chicago district. Mr. Archer has 
been Director of Metallurgy of the A. O. Smith Corporation, 
Milwaukee, Wis., and prior to that was in charge of the 
Cleveland Section of the Aluminum Research Laboratories of 
the Aluminum Company of America. 








Edward Valve Appoints Representative 

The Edward Valve and Manufacturing Company, Inc, 
East Chicago, Indiana, announces the appointment of the 
McGregor Engineering Company, 213-14 Midco Building, 
Tulsa, Oklahoma, as its representative in Oklahoma, north- 
ern Arkansas and the Texas Panhandle, for the sale of high- 
pressure, high-temperature valves for refinery and boiler plant 
service. 
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E. L. Stoughton New Head of Wico 
Electric Company 


Edward L. Stoughton has been elected president of the 
Wico Electric Company, West Springfield, Massachusetts, 
succeeding the late Phelps Brown. Mr. Stoughton previously 
was vice-president and general manager of the company. 


The new president joined Wico Electric in 1911 when the 
concern was housed in a small loft. His first position was 
that of a shipping clerk, from which post he steadily 
advanced. In 1912 he was made stockkeeper, in 1913 pur- 
chasing agent, in 1915 was promoted to assistant treasurer 
and in 1917 was given the position of treasurer and general 
sles manager. In later years Mr. Stoughton acted in the 
capacity of assistant to Mr. Brown as vice-president, and on 
March 1.of this year was made general manager of the entire 
plant, retaining the title of vice-president as well. 

Meanwhile a growing business had necessitated the Wico 
Company moving from its original location, first to a plant 
on Liberty Street, and then to the modern, spacious build- 
ing now occupied in West Springfield, which was erected in 
1922. 

Mr. Stoughton was born in Brooklyn, N. Y., September 
16, 1890. He was educated in the public schools of New 
York City and Brooklyn, taking up his residence in West 
Springfield in 1910. Shortly thereafter he obtained his first 
job with Wico. 





J. C. Axelson in Europe 


J. C. Axelson, president of the Axelson Manufacturing 
Company, Los Angeles, California, sailed recently for Europe. 
His itinerary will include England, Holland, Germany, Rou- 
mania, Denmark and Sweden, returning to New York via 
London. 

R. M. Humphries, assistant director of sales for the Axel- 
son concern, in speaking of Mr. Axelson’s trip, said business 
activity has increased to such an extent on the European 
continent that it was felt a trip of this nature was well ad- 
vised. The duration of Mr. Axelson’s trip is indefinite, depend- 
ing upon the results of business calls he makes en route. 





Supply Stores at Fairfax, Oklahoma 


The Atlas Supply Company of Muskogee, Oklahoma, re- 
cently opened a store at Fairfax, Oklahoma. J. G. Lewis is 
district manager and F. L. McClellan store manager. 


With the opening of this store the field is now served by 
ten supply companies as follows: Continental Supply Com- 
pany—A. M. Rouse, store manager; B. A. Page, field repre- 
sentative. International Supply Company—E. H. Raymond, 
store manager; Ted Wimmer, field representative. Murray 
Tool and Supply Company—G. R. Dillard, store manager; 
Oil Well Supply Company—Terry Way, store manager; Wil- 
liam Bentz, field representative. Jarecki Manufacuring Com- 
pany—Matt Blair, store manager. Iverson Tool Company— 
W. J. Wagner, branch manager. National Supply Company 
—C. H. Fell, store manager; George Housley, field repre- 
sentative. Hinderliter Tool Company—Albert Ditson, store 
manager. Frick-Reed Supply Company—F. R. DeWitt, store 
manager. 





Resigns from Railroad Commission Post 


W. F. Knode, chief petroleum engineer of the Texas Rail- 
toad Commission, resigned his post, effective July 1. He 
has been working at Kilgore under R. D. Parker. Knode re- 
signed to become a consulting petroleum engineer at Corpus 
Christi, Texas. 
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But my problem 


is different 
> 


That is exactly WHY 


you should use 


MAGNOLIA and GARGOYLE 
LUBRICANTS 


No two industries present exactly the same lubrica- 
tion problems. And no one lubricant can do a really 
effective job in all types of machinery. That is why 
there are over 100 different lubricants in the Mag- 
nolia and Gargoyle Line. These highly-specialized 
oils and greases simplify the problem of selecting 
lubricants that give the greatest operating efficiency 
and economy. 


Whatever your field of industry, the Magnolia rep- 
resentative can quickly show you savings records 
made in plants similar to your own. 











GET THE FACTS! 


A Magnolia Specialist in industrial 
lubrication will gladly show you records 
} of operating costs made by equipment 
similar to your own—before and after 
using Magnolia Lubricants. 





Lubricating | 
Oils 4 


PETROLEUM @& COMPANY 


memeen 


eA Socony-Vacuum Company 
General Offices . 


Dallas, Texas 


WHOLESALE AGENCIES AND STOCKS THROUGHOUT TEXAS, 
OKLAHOMA, ARKANSAS, LOUISIANA, AND NEW MEXICO. 
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Diamond Jubilee of Oil to Be 


Held in 


oY cae 
7X3. 


HE seventy-fifth anni- 

versary of the drilling 
of the first oil well will be 
celebrated at Titusville, Pa., 
this year with a four-day cele- 
bration to be known as the 
Diamond Jubilee of Oil, start- 
ing August 24th and con- 
cluding with a dedication on 
the 27th of a State Park at 
the site of the original oil 
well. 


Fe) 
uf 





The park, many acres in ex- 
tent, has been made possible 
by the citizens of Titusville 
and the American Petroleum 
Institute, which sponsored the 
raising of a sum of $60,000 
for the erection of a care- 
taker’s cottage and a suitable 
museum. The Commonwealth 
of Pennsylvania will, on Au- 
gust 27th, formally accept 
the park as state property. 


A large sum of money has 
been subscribed to provide 
adequate and fitting entertainment for the 50,000 visitors 
expected and among other features will be an exhibit or 
exposition for oil field equipment and machinery manufac- 
turers and for marketers and refiners. This exhibit will mark 
the first exhibit of its character which has ever been held in 
the East and the plan has been enthusiastically received by 
exhibitors. The exhibit will be a non-profit phase of the 
Diamond Jubilee and it is planned to provide space at a 
minimum cost. 


Among other features will be a pageant, which will depict 
the entire history of the oil industry, and this will be under 
the direction of some of the personnel of the Carnegie Insti- 
tute of Technology and will represent the first time a pageant 
of this character has been attempted. It is anticipated, be- 
cause of the richness of its history, that this feature alone 
will attract thousands of visitors—approximately 500 people 
will be in the cast. 

An historic and industrial 
parade is listed among other 
features as well as as an ama- 
teur boxing tournament, fea- 
turing virtually all the State 
champions in various classifi- 
cations. 





The Drake Memorial Mu- 
seum, the only museum in 
the world devoted exclusively 
to the preservation of oil 
field historical data, records 
and equipment. 
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Entrance to Drake Memorial Park. At the foot of 
the hill shown in the background flows Oil Creek. 





August 


Negotiations have been 
completed to procure the best 
bands and music for the cele. 
bration. 


Among other unusyal 
angles of the four-day cele. 
bration will be the Hall of 
Hospitality sponsored by the 
Pennsylvania Grade Crude (jj 
Association, which will pro. 
vide specially appointed 
lounge-rooms for visitors and 
what is to be known as the 
Drake Club, where admission 
will be by card only, and this 
part of the Hall of Hospital. 
ity will be luxuriously fur. 
nished and properly equipped, 
including air conditioning. In 
the Drake Club will be served 


free refreshments. 


pe Ree The American Petroleum 
Institute directors will hold. 
meeting on August 27th, the 
date of the dedication cere. 
mony, and Axtell J. Byles, 
president of the A. P. I. and a former Titusville boy, will 
be present and will make one of the speeches at the dedica- 
tory exercises. Governor Pinchot of Pennsylvania has prom- 
ised to be present, as well as Governor George White of Ohio, 
also a former Titusville boy. 

The site of the Drake Memorial Park is less than a mile 
from the city of Titusville and is situated in an extremely 
beautiful site, the natural beauty of which has been greatly 
enhanced by the care exercised in the selection of trees and 
shrubbery in the foundation planning. 

The Drake Memorial Museum, which is the largest build- 
ing of the group, is one of the finest small museums in the 
State and the architecture is pleasing and dignified. The 
nucleus of the collection to be displayed in this museum is 
already available and has been years in the gathering. 

It is expected that over 50,000 people will visit Titusville 
during this four-day interval and plans have been perfected 
not only for the entertain- 
ment of these visitors, but 
their housing and other crea- 
ture comforts. 

The general committee in 
charge of the Diamond Jubi- 
lee of Oil is headed by C. L. 
von Tacky of Titusville, Pa. 
who is working in conjunc- 
tion with a large and busy 
committee, which is leaving 
no stones unturned to make 
the Diamond Jubilee of Oil a 
dignified and impressive affait 
in keeping with the impor 
tance of the industry ™ 
volved. 
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°QUINTUPLEX” 


THE NEW DRILLING CONTROL INSTRUMENT THAT 
TAKES ALL THE GUESS OUT OF DRILLING 


“Quintuplex” is a combination of five important drilling control instru- 
ments. A temperature compensated, full range Weight Indicator and Super- 
sensitive Weight Indicator that tells the driller of the slightest change in 
drilling weight, the strain on the derrick, the pull on the drill pipe or casing, 
and all weight information. 

A slush pump gauge that shows the action and condition of the pumps, 
drilling conditions as the bit progresses, and provides all information on the 
mud circulation system. 

A torque gauge that positively shows the condition of the bit and how it 
is performing. It gives the first warning if the hole goes crooked. 

A tachometer that indicates the proper table speed for highest drilling 
efficiency. This is the only instrument built that serves as a positive reaming 
indicator. 

The Temperature Compensated Weight Indicator, the Super-Sensitive 
Weight Indicator, the Mud Pump Gauge, the Torque Gauge and the simpli- 
fied Martin-Decker Tachometer are all fitted into one 12-inch case—FIVE , 
IN ONE—the “Quintuplex.” 

A single, 12-inch, 3-pen recorder provides a record of weight, torque and 
mud pressure. 


“Write for the interesting “Quintuplex” Booklet, “Drilling Control.” 








Mid-Continent Distributors 


REED R 
——— San Joaquin Valley — A. F. McQUISTON — Oil Dale 
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Petroleum Production 
Technology ... from 
exploration to the 


finishing of wells 


HIS is a review and reference work of fundamentals, 
feted methods and equipment—for all interested 
in a broad, practical understanding of petroleum — 
tion — covering those practices connected with the con- 
struction of wells, ready to produce oil. 


New Second Edition 
Petroleum Production Engineering 


OlL FIELD DEVELOPMENT 


By LESTER C. UREN 
Professor of Petroleum Engineering, 
University of California 
531 pages, 6x9 © 258 illustrations 


$5.00 


This is the first book of a two-volume edition, revised and enlarged 
to cover the far-reaching advances of recent years in this field. This 
book, complete in itself, gives a practical treatment of every phase 
of petroleum production engineering up to the point at which the 
“ie are ready to produce. It introduces the fundamentals of field 
location and covers thoroughly the problems, methods and equip- 
ment of oil field development and modern deep-well drilling. 


Every process and method of any consequence is fully explained 
and complete descriptions are given with illustrations of all com- 
monly used oil field equipment, tools and appliances. In assembling 
this book an effort has been made to develop a well-balanced treat- 
ment that does not unduly stress some topics nor slight others. It 
has been prepared particularly for those seeking a broad view and 
a thorough understanding of field development in all its phases, 
rather than specialized treatment of any one branch of the work. 
The author has drawn both on his own experience and on the 
literature for information representative of all that is new, practical 
and effective in this rapidly-advancing field. 


Chapter Headings 


1. Properties, Occurrence and Associations 
of Petroleum. 


. Petroleum Exploration Methods. 
Acquisition of Title to Oil Lands. 
Developing the Field. 


Drilling Equipment and Methods; Gen- 
eral Features. 


Churn Drilling Equipment and 
Methods. ey 


} 
7. Rotary Drilling Equipment and UREN 


vey 


CWrr 


b MINEERING 


a 


8. Casing, Casing Appliances and Casing 
Methods. 


9. Fishing Tools and Methods. 


10. Oil-field Hydrology; Exclusion of 
Water from Wells. 


11. Finishing the Well. 
12. Well Records. 


Order from 


The PETROLEUM ENGINEER 
PUBLISHING COMPANY 


Tower Petroleum Building DALLAS, TEXAS 
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Tests by Ethyl Corporation Engineers 
Show Fuel Savings 


Fuel savings as high as 29.6 per cent are revealed by moto, 
tests of high compression ratios conducted by engineers of 
the Ethyl Gasoline Corporation, owned jointly by the Gep. 
eral Motors Corporation and the Standard Oil Company of 
New Jersey. 

A large six-cylinder commercial engine, of the type which 
must carry heavy loads over steep grades, was employed for 
the trials. Data were gathered over a range of loads at con. 
stant speed and two compression ratios, 4.03 to 1 and 5,48 
to 1, respectively. 

“The theoretical gain in economy of an engine due to 
increasing the compression ratio from 4.03 to 5.48 is about 
15 per cent,” says an explanatory statement issued by Ethyl 
engineers, “but the ability of the high compression engine 
to operate the vehicle on many grades in a higher gear and 
consequently with a wider throttle opening results under 
the given conditions in an actual mileage gain of practically 
double this figure. 

“The extent to which such very large economy gains 
influence the overall fuel consumption of a vehicle depends, 
of course, upon the fraction of its operating time in which 
high compression permits the use of a higher gear.” 

Charts of the tests carried out showed that the low 
compression unit in first gear is capable of supplying con- 
siderably more power than is necessary to propel the vehicle 
on the grade considered, although there is not sufficient 
power to operate in second gear. Consequently, the governor 
throttles the air-fuel mixture flow into the engine so that 
it develops only 70 hp., thus driving the truck at seven 
miles an hour, which corresponds to the governing speed of 
2100 r.p.m. for the engine. 

The high compression engine, utilizing the best grade of 
anti-knock fuel, will drive the same truck up the same 
grade in second gear. With the combination of high com- 
pression and second gear, the vehicle speed may be increased 
until the available horsepower is exactly equal to the horse- 
power required, which happens to be at a speed just slightly 
less than the governed speed of the engine. Consequently, 
the high compression truck climbs the grade in second gear 
at a little more than 14 miles an hour, developing 142.5 hp. 
as it does so. 

“It is shown,” the statement continues, “that the low 
compression engine developing 70 hp. at the reduced throttle 
opening consumes 0.76 lb. of fuel per hp-hr. or at a total 
fuel consumption rate of 53.2 lb. per hour. Since the vehicle 
speed is seven miles per hour, the fuel consumption per mile 
is 7.6 pounds. 

“The high compression engine, however, operating at 
nearly wideopen throttle develops 142.5 hp. at a specific fuel 
consumption of 0.53 Ib. of fuel per horsepower hour. Since 
the vehicle speed is 14.12 miles per hour, this results in a 
fuel consumption per mile of 5.35 Ib. or a decrease of 29.6 
per cent below the low compression fuel consumption rate 
for the same grade.” 


G. E. Herrmann Is Chief Engineer of 
Associated Pipe Line Company 


In the Midyear issue of The Petroleum Engineer there 
appeared an article on “Submarine Pipe Lines” written by 
G. E. Herrmann, Chief Engineer of the Associated Pipe Line 
Company, general offices, San Francisco, California. Mr. 
Herrmann’s title was incorrectly given as Chief Engineer 
of the Associated Oil Company. H. B. Haney is Chief 
Engineer of the Associated Oil Company, a position he has 
held since 1929, at which time he was promoted from As- 
sistant Chief Engineer. 
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University of Pittsburgh Establishes New 


Natural Gas Laboratory 

The School of Mines of the University of Pittsburgh has 
established, with the codperation of the Natural Gas Men’s 
Association of Pennsylvania, a new laboratory for instruc- 
tion and research in Natural Gas Engineering. Several weeks 
ago Chancellor Bowman of the University designated a large 
room 35-ft. by 55-ft. situated on the ground floor of the 
new Cathedral of Learning, for permanent use as the Natural 
Gas Laboratory. Heat, water, gas and other facilities have 
been provided. This is the first engineering laboratory to be 
established in the new Cathedral of Learning. The several 
natural gas companies of Pennsylvania which comprise the 
Natural Gas Men’s Association of Pennsylvania, and includ- 
ing the Peoples’ Natural Gas Company, the Equitable Gas 
Company, and the Manufacturers’ Light and Heat Company 
have donated to the University the complete equipment for 
the laboratory. J. W. Brown of Pittsburgh, a former student 
of the University, has donated for the laboratory a complete 
motor-driven Champion compressor unit. Within a few weeks 
the School of Mines will have in operation one of the most 
complete natural gas laboratories in the country. 

The laboratory will be under the supervision of Professor 
H. C. George, head of the Oil and Gas Department of the 
University, who came to Pittsburgh last fall from the Uni- 
versity of Oklahoma, where he had been Director of the 
School of Petroleum Engineering. 

Decision to enter into natural gas engineering was made 
after consultation with the Oil and Gas Advisory Committee 
of the University, consisting of Dr. J. French Robinson, vice- 
president of the People’s Natural Gas Company; Dr. Paul D. 
Foote, executive vice-president, Gulf Research and Develop- 
ment Corporation; Dr. K. C. Heald, chief geologist, the Gulf 
Companies; Dr. William Hamor, assistant director of Mellon 
Institute of Industrial Research; Ralph E. Davis, consulting 
petroleum and natural gas engineer; E. L. Esterbrook, pe- 
troleum engineer, Standard Oil Company of New Jersey; and 
Mr. C. V. Millikan, chief petroleum engineer, Amerada Pe- 
troleum Corporation. 

A complete four-year curriculum in Natural Gas Engineer- 
ing as a third option in the Oil and Gas Department, has been 
outlined by Professor George and next fall freshmen will be 
admitted to the new course. Research work in natural gas 
engineering will be started immediately. 





Film, ‘Petroleum the Liquid Mineral," 
Available to Oil Industry 


The motion picture film ‘““The Story of Petroleum,” which 
was originally produced under the supervision of the United 
States Bureau of Mines in cooperation with the American 
Petroleum Institute, has been completely re-edited and re- 
vised to make a four-reel subject entitled “Petroleum the 
Liquid Mineral.” The four-reel version is a complete narra- 
tive of the petroleum industry, with the exception of re- 
fining operations, and includes prospecting, drilling, produc- 
tion, storage, and transportation, al! of which are graphically 
and fully presented. 

The American Petroleum Institute owns the negative 
which carries the regular Bureau of Mines emblem and gov- 
ernment title; but any company or association in the 
petroleum industry may arrange with the Bureau of Mines 
to ‘have copies made up with its name instead of that of 
the Institute appearing in the courtesy title at the beginning 
and end of the film. A complete scenario of the film may 
be borrowed for inspection upon application to the United 
States Bureau of Mines, Washington, D. C. 

Companies desiring to have copies of this film circulated 
by the Bureau of Mines may do so by furnishing five 16-mm. 
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for ALL Operating Men... 


While The Petroleum Engineer has a strong ap- 
peal to the highly trained engineer, it is in no wise 
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fact, its editors strike a happy balance between 
technical and practical information. Operating 

men from men in the field to highest officials 
will find The Petroleum Engineer exactly 
suited to their needs and the publication 
is available at a moderate cost... . 
$1.00 per year. 













Subscribe now, 
using the 
coupon. 


So @ °" 
P Reis ¢ > > Xo 


RS A wo . 
bts F$ S&F « # oS a Me. ne 
oS SS SA S&S ry 

qe FEF POE ST HX Keo PKS 





prints and three 35-mm. prints for this purpose. 
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il Field Fires From 


. Electrical Causes Rare 


HE pumper’s version of a certain oil well 
fire was as follows: ‘““While making the 


By W. C. LANE *” 


Pumping well set on fire from arc 
caused by short circuit in conduit. 


rounds of my wells I saw a flash and heard a Electrical No. 8. Insulation of winding of rotor of 
loud pop. I looked around and saw smoke ee drilling motor set on fire by short 
coming from the motor house of a well I had ngineer circuit. 

inspected about half an hour before. Smok- No. 9. Opening of motor circuit on pump- 


ing? You know it is against the rules to smoke around the 
wells. It must have been electricity that set it afire.” Such is 
a conventional excuse for a fire in an electrified oil field. The 
usual newspaper report of a fire in a city frequently reads, 
“Cause of the fire unknown. Probably defective wiring.” 
Seventy years ago the report would have been, “Fire probably 
caused by one of the new-style coal-oil lamps.” 

Every one who is familiar with oil field customs knows 
that it is a favorite practice to attribute fires of doubttul 
origin to electricity. Company rules require that some kind 
of a report be given and it appears that officials are too 
willing to accept this far-fetched explanation. Like all other 
forms of energy in use in the oil field, electricity does cause 
some fires but investigators have found that the actual num- 
ber is much smaller than the number reported. It has been 
established that the number traced to electrical equipment 
is not out of proportion to the number originating trom 
other types of prime-movers. 

An electric current may start a fire in two different ways, 
by heating a conductor in contact with inflammable ma- 
terial and by producing an arc in the vicinity of combustibles. 
An illustration of the former action is the firing of oily 
waste when it is thrown on the resistance grids ot a con- 
troller, and of the latter, the ignition of gas from a spark 
produced by opening a loaded circuit with a knife switch. 
One or both effects are usually concerned when a lightning 
discharge takes place. In a sense there is a third action such 
as that which occurs when static discharges from a belt 
or a discharge takes place from a certain form of lightning. 


An analysis of ten fires selected from those studied during 
several years spent about the oil country leads to the con- 
clusion that practically all of them could have been pre- 
vented. Prevention seems to hinge on the education of work- 
men in simple fundamentals and the rigid enforcement of 
reasonable rules pertaining to the equipment involved. Not 
all the fires mentioned were destructive but they were pos- 
sible sources of great danger to both men and material. With 
one exception the cases cited were on either electric drilling 
or pumping rigs. 


No. 1. Fire cited in the first paragraph of this article. 

No. 2. Oil-saturated clothing thrown on controller of 
cable-tool drilling rig. 

No. 3. Drilling rig set on fire by member of crew while 
smoking. 

No. 4. Drilling well set on fire when lamp in derrick was 


broken. 
Well ignited from electric dog-house heater. 


Stock tanks fired by lightning discharge. 
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ing well ignited oil. 
No. 10. Short circuit in entrance switch of rotary rig set 
fire to structure covering machinery. 


Fire No. 1: The well involved was a small producer driven 
by a squirrel-cage motor. The wiring of the rig was installed 
in conduit in a workman-like manner and the motor was 
protected by thermal relays. The weather was clear and 
bright; it was not the kind of day that an experienced service 
man would expect to see trouble develop as a result of 
moisture, static, stray high-voltage currents or other common 
causes. It was known that the pumper was a habitual smoker 
and, according to his own testimony, he had been in the well 
house a short time before. There was much waste oil about 
the premises so that a fire started outside the building would 
spread quickly. Probably the pumper did not really know 
whether he was to blame but he knew that no one else knew 
anything definite about events prior to the sounding of the 
alarm. Is it any wonder that he attributed the origin to an 
energy that to him possesses so many occult powers? Elec- 
tricity was given the credit but the finding was not based 
on any actual evidence. 


Fire No. 2: Oil-soaked clothing was thrown over the con- 
troller frame-work to dry and caught fire as a result of over- 
heated grids but fortunately the fire was discovered before it 
had spread to the rig. The most effective remedy is obvious 
—discontinue the practice. Excessive grid temperatures can 
be greatly reduced by increasing the spacing between ad- 
jacent grids and thus prov:de for better ventilation. Manuv- 
facturers use too close spacing in assembling certain boxes of 
their drilling control resistors; in the majority of cases this 
trouble can be corrected without increasing the cost ma- 
terially. In a field test it was found that the double spacing 
of standard grids was just as effective in overcoming grid 
trouble as installing heavier grids having a greater current 
Capacity. 

Fire No. 3: The well was gassing lightly but all drillers 
will tell you that one cannot set fire to gas or gasoline with 
a lighted cigarette. Recently the writer saw members of a 
rotary drilling crew walk around on the platform of an open 
well that was making a large quantity of gas with lighted 
cigarettes in their mouths. “No Smoking” signs were posted 
everywhere but the drilling superintendent, who happened to 
be present, looked on and made no comment. The well did 
not catch fire but the one cited above did when some one 
struck a match to take a smoke following his lunch. An elec- 
tric drilling rig was burned as a result, but fortunately the 
cause was so well known that it was impossible to report, 
“Probably a spark from the controller.” 


Fire No. 4: The crew was drilling into the producing sand 
at night and the derrick lamps were lighted. A stone ejected 
from the well struck a lamp and gas and oil were ignited from 
the flash produced by the broken filament. The remedy is to 
drill in during daylight hours, use flood lights located at 4 
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distance from the derrick or to protect the lamps mechani- 
cally against such breakage. , iv 

When one who is familiar with standard wiring methods 
inspects a job of rig-lighting installed by the average tool 
dresser Or roughneck, he wonders why there are so few fires. 
One frequently sees wires fastened to wood members with 
wood blocks, hung on bent nails, and supported in other 
kindred ways. Little thought seems to be given to safety 
features, but strange as it may seem, fires due to electric 
wiring are infrequent. 

Fire No. 5: A producing well from which the tubing 
had been removed was making gas at the rate of a few 
thousand feet per day. A high wind was blowing and it ap- 
peared that it was carrying all the gas away from the motor 
house. However, the gas traveled back close to the ground 
against the wind, found its way under the door and came 
in contact with an electric dog-house heater around which 
the members of the tubing crew were sitting. The heater was 
provided with legs similar to those used on a gas stove, but 
the men had turned it over on its side and the ribbon con- 
stituting the resistor was close to the ground. Some one kicked 
the heater and caused the ribbon to vibrate so that a short 
circuit occurred between successive turns. The spark thus 
produced ignited the gas and it began to burn in a small 
area on the floor. The men tried to whip the fire out but 
before they could do so it spread to the well head. 


Experiments carried on with the heater after the fire had 
been extinguished revealed that gas would not ignite from 
the grids under normal conditions but that a weak spark 
produced by striking the heater lightly would ignite it. The 
test seemed to indicate that liberally designed heaters with 
rigid grids are safer than the ribbon type on which high 
temperatures are prevalent. In working about wells making 
heavy gas it is well for one to think of gas as behaving just 
like water—that it will follow a wheel track, collect in a low 
place, and flow down a coulee when not disturbed by air cur- 
rents. 

Fire No. 6: The oil in two gun-barrel tanks located about 
500 ft. apart was set on fire by a single stroke of lightning. 
It appeared that columns of gas vapor were ascending from 
the open gun barrels and that these served as conductors for 
the discharge. Methods of protecting tanks from lightning 
discharges will not be discussed here but it seems that in 
such cases as this, closing the tanks and discharging the vapor 
at a distance will be very effective. 


Fire No.7: A report came to the field office that a certain 
well house about two miles away was on fire. A quick run 
was made to the well and a cursory examination was made 
that showed that the insulation in a large plug receptacle 
had broken down and an arc formed. This was observed work- 
ing its way slowly along the conduit enclosing the service 
wires and it appeared that it was subsiding and reforming 
periodically. It would melt its way through the metal walls 
of the conduit in spots and flash up several inches as it 
traveled through the building toward the pole that supported 
the line serving the well. It happened that the man who had 
gone to the transformer bank to disconnect the circuit met 
with an accident on the way and was delayed so that it was 
probably 20 minutes from the time the fire was discovered 
until the circuit was opened. The arc was maintained during 
the entire period and did not break until the disconnect 
switches were opened. 


An investigation revealed two things: first, that the trans- 
former bank had been overfused in order to serve an extra 
drilling rig, and, second, that one of the wires of the circuit 
serving the well was grounded. The plug receptacle was too 
badly burned to enable one to draw very definite conclusions 
regarding the origin of the arc, but a hole was burned in it, 
showing definitely that it had been subjected to an arc as 
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stated. Soon after this fire occurred a test was made to de- 
termine the behavior of an electric circuit when it is sub- 
jected to a short circuit at various distances from the trans- 
former bank. It was found that it is impossible to maintain 
an arc established in a metal conduit on an ungrounded cir- 
cuit. On the other hand, when one wire of the 460-volt 
3-phase circuit was grounded at any point on the lease and 
an arc was established within a grounded conduit, it would 
persist until the circuit was opened. The test was made with 
the materials used in wiring the well—three No. 4 DBRC 
flexible wires drawn into a standard iron conduit. 


It is interesting to note that the current values obtained 
by using a high-speed graphic meter checked very closely 
with those determined by calculating them from the line 
constants. The combined impedance of the line and of the 
transformer bank has the same effect as the ballast in an 
arc lamp and tends to keep the current constant. On the line 
tested the current at the most remote well was about 600 
amperes and at one adjacent to the bank, 800 amperes. The 
test seems to indicate rather conclusively that it is wise to 
test secondary circuits for grounds at regular intervals and 
to remove them as soon as they appear. 


Fire No. 8: The insulation broke down between the coils 
of the rotor winding of an electric motor and an arc was 
formed that set fire to it. Since only one section of a phase 
was involved, the fuses protecting the motor did not burn 
out until after the fire was under way. The motor switch 
was opened and fire extinguished before it had spread to the 
rig. It appears that the designer of the motor did not allow 
as much space for slot insulation as he should and that it 
was impossible to put on the amount required. 


The practice known as “plugging,” in common use on 
drilling rigs, put a severe strain on the insulation of the 
rotor of a slip ring motor. “Plugging” is simply reversing 
the current supplied to a motor before it has had time to 
slow down and come to rest. Under such circumstances ap- 
proximately double the normal rotor voltage is induced, 
which amounts to more than a thousand volts on some of 
the 440-volt motors in use. Unfortunately, designers may 
make mistakes just the same as other people and some of 
them fail to realize the severity of the service to which 
drilling and pulling equipment is subjected. 

Fire No. 9: A warehouse employee noticed that the pro- 
duction from a pumping well near by was overflowing the 
tank and flooding the well house. He went into the motor 
house, pulled out the plug on the motor circuit instead of 
pressing the stop button on the line starter as he shou'd have 
done and found himself enveloped in flames. It appears that 
fumes from the oil had accumulated in the bui'd'ng and 
that the spark produced by breaking the circuit ign‘ted it. 

Now, the switch that should have been used is marked 
plainly and is one of several hundred similar switches used 
in that field. Within the ten years they have been in service, 
taken collectively, one or two million switch operations have 
occurred; this is the only fire on record that has started in 
the manner described. An oil-immersed line starter, if used, 
would have prevented the fire and it is reasonable to think 
that the open type installed would have done so had it been 
used. Are engineers justified in making provisions against 
such odds as one in one or two million? It does not appear 
that they are. Where drilling motors are equ'pped with both 
a knife switch and an oil circuit breaker the latter should 
always be operated first in case of an emergency. 

Fire No. 10: A roughneck on an electric rotary rig acci- 
dentally short-circuited the cables serving the rig in the 
entrance switch just above the fuses. The door of the safety 
switch had been. left open and, in passing, a piece of metal 
carried on the man’s shoulder brushed across the jaws of 
the switch and started an arc. The transformer bank located 
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Look for the 


Arm-and-Hammer Seal 
ARMSTRONG BROS. 
CHAIN TONG 


Extra Profits and More Hours 
Under the Code! 


ARMSTRONG BROS. Chain Tongs will 
give you extra profits from lowered 
tool cost—added hours (added 
years) of service without re- 
striction, for they have a 
built-in quality, a pre- 
mium in service that 
violates no agree- 
ment. 


















Write for 
Catalog 


Handles are forged of steel that 
ives both stiffness and spring. 
oe are drop forged, hard- 
ened, tempered and tested for 
toughness. Chains have known 
strength, for they are proof 
tested to 2/3 catalog strength 
(3,600 to 40,000 Ibs.). There is 
an extra value in these tongs 
that cuts tool cost. 


Armstrong Bros. Tool Co. 
**The Tool Holder People’ 
331 N. Francisco Ave., CHICAGO, U.S.A. 


Mid-Continent Representative 
Earl Waddell, Fair Bldg., Fort Worth, Tex. 

















Can be set to blow at 
any desired pressure 


ET the Ful- 
ton Lever 
Safety Valve 
at any pressure 
you desire, be- 
tween 10 and 
100 pounds, 
and when that 
pressure is 
reached the 

= valve blows. 
Never sticks. 

Never fails. 

For low pressure distribution, it is ad- 
visable to have a safety valve between 
the high pressure and the low pres- 
sure regulators. For pressures between 
5 and 100 pounds, the lever type here 
shown — for pressures below 5 pounds, a C-F deadweight 
safety valve is recommended. Fulton Safety Valves, regu- 
lators, and other C-F equipment for gas control are of 
superior design and workmanship. They have been used 
with satisfaction for 40 years. Full information on request. 


The Chaplin-Fulton Manufacturing Co. 
28-40 Penn Avenue Pittsburgh, Pa. 


Representatives: 


Westcott & Greis, Inc., Sales and Service, Dallas—Tulsa 
C. H. Collins, 628 Dwight Bldg., Kansas City, Mo. 
Himelblau, Byfield & Co., 228 N. La Salle St., Chicago, Ill. 
Or Any Jobber 


Fulton Lever 
Safety Valve 
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near by, had a large capacity so that a heavy arc could be 
maintained for an indefinite time. The crew manned 4 hose 
and kept the fire from spreading to the woodwork of the 
rig but, of course, the water had no effect on the arc, For. 
tunately it blew itself out when it reached the point where 
the cables left the rig and were separated from one another 
by several inches of air. No serious damage was done and no 
one was injured. 

It would seem that men who have heavy investments jn 
drilling equipment would see to it that ordinary precautions 
are taken to eliminate such useless hazards. Under no condi- 
tion should the door of the entrance switch or of the switches 
protecting the individual motors be left open. Another prac. 
tice to be condemned is the use of copper bars or wire for 
fuses. The entrance switch should be treated as the “safety 
valve” of an electric rig. It is low-priced insurance to 
locate an oil switch or a disconnect switch at a distance of 
100 ft. or so from the rig in order that such rare cases as the 
one described may be brought under instant control. 


It should not be forgotten that it is dangerous to throw ; 
stream of water on an electric circu:t. Water is a conductor 
and in case a circuit is grounded elsewhere, the man who 
holds the hose is in danger of electric shock. Minor cases of 
trouble in motors become rewinding jobs when some one 
foolishly throws water in a motor. Extinguishers containing 
foam compounds are equally dangerous but those in which 
carbon-tetrachloride is the active agent may be used with 
impunity. It is well to keep a box of dry sand at hand as a 
dash of sand is very effective in smothering an arc or if sand 
is not available, dry dust may be used as a substitute. Pro- 
duction and drilling superintendents will find that it is wise 
to school their employees in a few rudiments of handling 
fires associated with electric circuits. Much expensive equip- 
ment has been subject to needless injury as a result of the mis- 
use of water or of kindred methods. 





Broderick and Bascom Make New 
Appointments 


Donald E. Dickey, who for the past few years has been 
representing Broderick and Bascom Rope Company on the 
Pacific Coast, has been appointed Chief Engineer for Brod- 
erick and Bascom with headquarters in St. Louis. 

Robert R. Morris has been made oil country sales repre- 
sentative in California for the Broderick and Bascom Rope 
Company. His appointment is effective as of July Ist. He 
will make his headquarters at the Los Angeles offices of the 
Republic Supply Company of California. 





Sivyer Steel Casting Company Opens 
Eastern Office 


The Sivyer Steel Casting Company, of Milwaukee, Wis- 
consin, announces the opening of an eastern office in charge 
of A. N. Diecks, Suite 810, 500 Fifth Avenue, New York. 
This office will specialize in handling the products of the 
Refinery Division of Sivyer, consisting of Sivyer steel return 
bends, special refinery fittings, alloy tube supports, and Sivyer 
stainless steel castings for refinery use. 

The Sivyer Steel Casting Company has long been a leading 
western manufacturer of cast steel products for both the 
production and refining branches of the oil industry. The 
eastern office is being opened better to serve the refinery 
market in the New York area. 

Mr. Diecks has had wide experience in the application of 
similar products in refineries. 


T he PETROLEUM ENGINEER 





























